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INHIBITORS OF PHOSPHOLIPASE A2 

This application is a continuation-in-pan of application Ser. No. 08/918,400, filed August 26, 
1997, which was a continuation of application Ser. No. 08/703,115, August 26, 1996. 

PacKgrQund of th^ Invention 

The present invention relates to chemical inhibitors of the activity of various phospholipase 
enzymes, particularly phospholipase A enzymes. 

Leukotrienes and prostaglandins are imponant mediators of inflammation. Leukotrienes recruit 
inflammatory cells such as neutrophils to an inflamed site, promote the extravasation of these cells and 
stimulate release of superoxide and proteases which damage the tissue, Leukotrienes also play a 
pathophysiological role in the hypersensitivity experienced by asthmatics [See, e.g. B. Samuelson et al.. 
Science . 222:1 171-76 (1987)]. Prostaglandins enhance inflammation by increasing blood flow and 
dierefore infiltration of leukocytes to inflamed sites. Prostaglandins also potentiate the pain response 
induced by stimuli. 

Prostaglandins and leukotrienes are unstable and are not stored in cells, but are instead 
syndiesized [W. L. Smith. Biochem. J. . 259:3 15-324 (1989)] from arachidonic acid in response to 
stimuli. Prostaglandins are produced from arachidonic acid by the action of COX-1 and COX-2 
enzymes. Arachidonic acid is also the substrate for the distinct enzyme pathway leading to the 
produciton of leukotrienes. 

Arachidonic acid which is fed into these two distinct inflammatory pathways is released from the 
sn-2 position of membrane phospholipids by phospholipase A (hereinafter FLA,). The reaction 
catalyzed by PLA is believed to represent the rate-limiting step in the process of lipid mediated 
biosynthesis and the production of inflanunatory prostaglandins and leukotrienes. When the 
phospholipid substrate of PLA is of the phosphotidyl choline class with an ether linkage in the sn-1 
position, the lysophospholipid produced is the immediate precursor of platelet activating factor (hereafter 
called PAF), another potent mediator of inflammation [S.I. Wasserman, Hospital Practice, 15:49-58 
(1988)]. 

Most anti-inflammatory therapies have focussed on preventing production of either 
prostaglandins or leukotrienes from these distinct pathways, but not on all of them. For example, 
ibuprofen, aspirin and indomethacin are all NSAIDs which inhibit the production of prostaglandins by 
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COX-l/COX-2, but have no effect on the inflammatory production of leukotrienes from arachidonic acid 
in the other pathways. Conversely, zileuton inhibits only the pathwasy of conversion of arachidonic acid 
to leukotrienes, witout affecting the production of prostaglandins. None of these widelt-used anti- 
inflammatory agents affects the production of PAF. 

Consequently the direct inhibition of the activity of PLA has been suggested as a useful 
mechanism for a therapeutic agent, i.e., to interfere with the inflanunatory response. [See, e.g., J. 
Chang et aL Biochem. Pharmacol. . 36:2429.2436 (1987)]. 

A family of PLA2 enzymes characterized by the presence of a secretion signal sequenced and 
ultimately secreted from the cell have been sequenced and structurally defmed. These secreted PL/b 
have an approximately 14 kD molecular weight and contain seven disulfide bonds which are necessary 
for activity. These PLAs are found in large quantities in mammalian pancreas, bee venom, and various 
snake venom. [See. e.g., references 13-15 in Chang et al, cited above; and E, A. Dennis . Drug DeveL 
Res. . JjQ:205-220 (1987).] However, the pancreatic enzyme is believed to serve a digestive function 
and, as such, should not be important in the production of the inflammatory mediators whose production 
must be tightly regulated. 

The primary structure of the first human non-pancreatic PLA has been determined. This non- 
pancreatic PLA2 is found in platelets, synovial fluid, and spleen and is also a secreted enzyme. This 
enzyme is a member of the aforementioned family. [See, J. J. Seilhamer et al . J. Biol. Chem .. 
2^:5335-5338 (1989); R. M. Kramer et al. J. Biol. Chem .. 264 :5768-5775 (1989); and A. Kando et al, 
Biochem. Biophvs. Res. Comm. . 163:42-48 (1989)]. However, it is doubtful that this enzyme is 
important in the synthesis of prostaglandins, leukotrienes and PAF, since the non-pancreatic PLAis an 
extracellular protein which would be difficult to regulate, and the next enzymes in the biosynthetic 
pathways for these compounds are intracellular proteins. Moreover, there is evidence that PLAis 
regulated by protein kinase C and G proteins [R. Burch and J. Axelrod . Proc. Natl. Acad. Sci. U.S.A . . 
M:6374-6378 (1989)] which are cytosolic proteins which must act on intracellular proteins. It would be 
impossible for the non-pancreatic PLA to function in the cytosol, since the high reduction potential 
would reduce the disulfide bonds and inactivate the enzyme. 

A murine PLA2 has been identified in the murine macrophage cell line, designated RAW 264.7. 
A specific activity of 2 ;imols/min/mg, resistant to reducing conditions, was reported to be associated 
with the approximately 60 kD molecule. However, this protein was not purified to homogeneity. [See, 
C. C. Leslie et al. Biochem. Biophys Acta , 963:476-492 (1988)]. The references cited above are 
incorporated by reference herein for information penaining to the function of the phospholipase 



wo 99/43672 PCTAJS99/03388 
enzymes, particularly PL^. 

A cytosolic phospholipase A (hereinafter ''cPLAs**) has also been identified and cloned. See, 
U.S. Patent Nos. 5,322,776 and 5,354,677, which are incorporated herein by reference as if fully set 
forth. The enzyme of these patents is an intracellular PLA enzyme, purified from its namral source or 
otherwise produced in purified form, which functions intracellularly to produce arachidonic acid in 
response to inflammatory stimuli. 

Now that several phospholipase enzymes have been identified, it would be desirable to identify 
chemical inhibitors of the action of enzymes, which inhibitors could be used to treat inflammatory 
conditions, particularly where inhibition of production of prostaglandins, leukotrienes and PAF are al 
desired. There remains a need in the art for an identification of such anti-inflanunatory agents for 
therapeutic use in a variety of disease states. 
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Summary of the JnvemjQp 

The present invention provides compounds having a chemical formula selected from the group 
consisting of: 




and 




or a pharmaceutically acceptable salt thereof, wherein: 

A is independent of any other group and is selected from the group consisting of 
-CHr and -CH^-CHr; 

B is independent of any other group and is selected from the group consisting of 
-(CH,)„-, -(CH,0)„-, -(CH.SV, -(OCH,)„-, -(SCH,)^., -(CH=CH)„-, -(C^C)„-. 
-CONCR^)-, -N(R6)CO-, -0-, -S- and -NCR^)-; 

R, is independent of any other R group and is selected from the group consisting of -X-^ -H. - 
OH, halogen, -CN, -NQ. Cj-Cs alkyi, alkenyl, alkinyl, aryl and substituted aryl; 

R. is independent of any other R group and is selected from the group consisting of -H, -COOH, 
-COR5, -CONR5R6, -(CH2)„-W-(CH2)„-Z-R5, -(CH2)„-W.R3, -Z-Rj, CrC,o alkyh alkenyl and substituted 
aryl; 

R3 is independent of any other R group and is selected from die group consisting of -H, -COOH, 
-COR5, -CONRsR^,. .(CH2)„-W.(CH2)™-Z-R5, "(CH.X'^'^. -Z-R5, CrC,o alkyU alkenyl and substimted 
aryl; 

R4 is independent of any other R group and is selected from the group consisting of -H, -OH, - 
OR«, -SR«, -CN, -COR«, -NHR<^, -COOH, -CONR^R^, -NO,, -CONHSaRg, Cj-Cj alkyl. alkenyl and 
substimted aryl; 



wo 99/43672 



PCT/US99/03388 



R5 is independent of any other R group and is selected from the group consisting of -H, -OH, 
0(CH2)„R6, -SRd. -CN, -CORfi, -NHR^, -COOH, -NO,, -COOH, -CONR^R,, 
-CONHSOsRg, C1-C5 alkyl, alkenyl. alkinyl, aryl, substituted aryl, -CI^. -CF2CF3 and 



is independent of any other R group and is selected from the group consisting of -H, QCs 
alkyl, alkenyU alkinyl, aryl and substituted aryl; 

R7 is independent of any other R group and is selected from the group consisting of -H, QC5 
alkyl, alkenyl, alkinyl, aryl and substituted aryl; 

Rg is independent of any other R group and is selected from the group consisting of alkyl, 
aryl and substituted aryl; 

R9 is independent of any other R group and is selected from the group consisting of -H, -OH, a 
halogen. -CN, -OR,, -COOH, -CONR6R7, tetrazole, -CONHSCXRa, -COR^. 
-(CH2)„CH(OH)R^ and -(CH2)„CHR6R5; 

R,o is independent of any other R group and is selected from the group consisting of -H, -OH, a 
halogen, -CN, -OR^, -COOH, -CONR^Ry. tetrazole. -CONHSQiRg, -COR^, 
-(CH2)„CH(OH)R, and -(CH,)„CHR6R5; 

W is. independently each lime used including within the same compound, selected from the 
group consisting of -0-, -S-, -CH,-, -CH=CH-, -C = C- and -N(I^)-; 

X is independent of any other group and is, independently each time used including within the 
same compound, selected from the group consisting of -0-, -S- and -N(R6)-; 

Z is independent of any other group and is, independently each time used including within the 
same compound, selected from the group consisting of -CH-, -0-, -S-, -NCR^)-, -CO-, -CONCR^)- and - 
N(R^CO-; 

m is, independently each time used including within the same compound, an integer from 0 to 

4; and 

n is independent of m and is, independently each time used including within the same compound, 
an integer from 0 to 4. 

Preferably, the compounds of the invention have phospholipase enzyme inhibiting activity. Other 
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preferrred embodiments include compounds having the following chemical formula: 





In particularly preferred embodiments, A is -CH- and Rj is 
-(CH2)n-W-(CH2)m-ZR3^ Thesc preferred compounds includes those wherein n is 1, m is 1, W is -S- and 
Z is -CO-; those wherein Rs is -NHR^; those wherein R^ is a substituted aryl group and those wherein 
said aryl group is substituted with one or more substituents independently selected from the group 
consisting of a halogen, -CF3, 

-CF2CF3, -(CH,)pCOOH. -{CH,)pCH3. -0(CH,)pCH3, -(CR.JfiU. .(CH2)pS(QHJ, 
-(CH2)pCONH2 and -CHR,|COOH, wherein R,, is selected froup the group consisting of alkyl, alkenyl, 
alkynyl, -(CH2)pOH, and '0(CH:JjCHy, and wherein p is an integer from 0 to 4. Other preferred 
comounds include those wherein is selected from the group consisnng of -H and -OCHCQH^) and R3 

6 
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is -COR5, R5 is -OCH2R6 and is a substituted aryl group. In particularly preferred compounds, said 
aryl group is substituted with one or more substituents selected from the group consisting of -Cf, - 
CF2CF3 and 
-C(CH3)2CH2CH3. 
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Among the compounds of this invention are those of the formula: 




wherein : 



R, andR,. are independently selected from Cj-Cg alkyl, -Z-CfQ alkyl, phenyl, -(CHj)^- 
Z-(CHj)„-phenyl. benzyl. -(CH2)„-Z-(CH2)„-benzyl, napthyl. -(CH2)„-Z-(CH2)„-napthyl, 
pyrimidinyl, -(CH2)„-Z-(CH2)„-pyrimidinyl, the alkyl, phenyl, benzyl, napthyl and pyrimidinyl 
groups being optionally substituted by from 1 to 3 substituents selected from halogen, C,-Q alkyl, 
C,.C, aikoxy, -NOj, -NH,, -CN, -CFj. or -OH; 

Z is O or S; 

n is an integer from 0 to 3; 

R2 is selected from H, halogen. -CF3, -OH, -C.-Cjo alkyl, C,-C,o aikoxy, -CHO, -CN, - 
NO2. -NH2, -NH-C,-Q alkyl, -N(C|-Q alkyl),, -N-SO^-Cj-Q alkyl, or -SG^-C.-Q alkyl; 

R3 is selected from H, halogen, -CF3, -OH, -C,-C,o alkyl, Cj-C,o aikoxy, -CHO, - 
C(0)CH3, -C(0)-(CH2)n-CF3, -CN, -NO^, -NH., -NH-C^-C^ alkyl, -N(C,-C, alkyl)^, -N-SG^- 
Cj-Cg alkyl, -SGj-Cj-Cg alkyl or a moiety of the formula: 




n in each appearance is independently selected as an integer selected from 0-3; 
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R* and R' are independently selected in each appearance from H, -COOH, -(CHj^COOH, 
-(CHj)„-C(0)-COOH, -CFj, -OH, -(CH2)„-C(0)-C00H, -C.-Q alkyl, -0-C,-Q alkyl, -NH(C,- 
Csalkyl),or -NCC.-Q alkyl)^; 

R^ is selected from -COOH, -(CHj)„-COOH, -(CHj)„-C(0)-COOH, -CH=CH-COOH. 
tetrazole, -(CH2)„-tetrazole, the moiety -L'-M' or a moiety of the formulae: 




R'^ is selected from H, -CFj, C,-Q alkyl, -(CH2)„-C3-C5 cycloalkyl, phenyl, or benzyl, 
the cycloalkyl, phenyl or benzyl groups being optionally substituted by from 1 to 3 groups selected 
from halogen, -CF3, -OH, -COOH, -(CHj)„-COOH, -(CHj),-C(0)-COOH, -C,-C« alkyl, -O-C,- 
C« alkyl, -NH(C,-Cfi alkyl). or -NCC.-Cj alkyl)j; 

L' is selected firom -(CHj)„-0-. -(CH^VS-. -(CH2)„-0-(CHj)„-, -(CH2)„-S-(CHj)„-. 
-C(0)-0-, -C(0)-(CH2),-0-. -C(0)-N-, or-(CHA-S-(CHjVC(0)-N-; 



M' is -COOH or a moiety selected from: 
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or 




R'*' is selected from H, -COOH, -(CH2)„-COOH, -(CH2VC(0)-C00H, -CF3. -OH, 
(CHjVQO-COOH. -C,-Ce alkyl, -O-Cj-Q alkyi. 



F«8 

"AX 



•(CH2)r^ 



IN 



f?8 



(CH2)r 




or 



with a proviso that the moiety or combination of moieties comprising include an acidic 
group selected from carboxylic acid or a moiety of the formulae: 
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R5 is selected from: 



a) a moiety of the fojrmula -L^-M^ 



iJ is selected from a chemical bond or a bridging group selected from -(CH^^-Z-, 
-(CHjVZ-CCHj)^., -C(0)-0-. -C(0)-(CH2V0-. -C(0)-N-. or -(CH2)„.S.(CH2),-C(0)-N.; 

is selected from -C,-Q alkyi, -0-C,-Q alkyl. 





-Rg 



wherein and are as defined above and can be substituted anywhere on the cyclic or bicyclic 
ring; or 



b) a moiety of the formulae: 




-Rg 



or 




.Rg 



wherein is a chemical bond or a group selected from -CHj- , -CHj-Z- , -C(0)- , -0-, -S- , or 
-(CH2)„-Z-(CH2)„s 



is selected from -(CH2)o-C3-C5 cycloalkyl, furanyl, thienyl, pyrrolyl. 
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or 



or a pharmaceutically acceptable salt thereof. 

Of the compounds in the group just defined, a preferred subset include those in which the 
core molecule is an indole. Within the indole group is another subset wherein and are 
hydrogen, and the moieties R^, R**, R^ R\ R^ and R*®, n, L', L^, M* and are as defined 
above. Within this subset is another preferred group wherein R* is in the indole 5-position. 

Also among the compounds of this invention are those of the formula: 




wherein : 

R, is selected from -0-C,-Q alkyl, S-C^-C^ alkyl, -O-phenyl, -S-phenyl, -O-benzyl, -S- 
benzyl, the alkyl, phenyl or benzyl groups being optionally substituted by from 1 to 3 substituents 
selected from halogen, C^-C^ alkyl, CpCg alkoxy, -NO2, -NH^, -CN, -CF3, or -OH; 
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R2 is selected from H, halogen, -CF3, -OH, -C,-C,q alkyi, preferably -Cj-Cg alkyl, Ci-C,o 
alkoxy, preferably C,-Cg alkoxy, -CHO, -CN, -NOj, -NH^, -NH-C^C^ alkyl, -N(C,-Q alkyl)2, - 
N-S02-C,-C6 alkyl, or -SOj-CpQ alkyl; 

R3 is selected from H, halogen, -CF3, -OH, -C,-C,o alkyl, preferably -Ci-Q alkyl, C,-Cio 
alkoxy, preferably Cj-Q alkoxy, -CHO, -CN, -NO2, -NHj, -NH-Cj-Cg alkyl, -N(Cj-Cg alkyl)2, - 
N-S02-Ci-Cg alkyl, -SOj-Cj-C^ alkyl, or a moiety of the formula: 



(CH2)„-0-(CH2)„- 




7. 



n in each appearance is independently selected as an integer selected from 0-3; 

and R' are independently selected in each appearance from H, -COOH, -(CH2)„-COOH, 
-(CH2)„-C(0)-C00H, -CFj, -OH. -(CH2),-C(0)-C00H, -C,-Cj alkyl, -O-C.-Q alkyl, -NH(C,- 
Cj alkyl), or -N(C,-Q alkyD^; 

R4 is the moiety -L'-M' or 




L' is selected from a chemical bond or a bridging group selected from -(CHj)^-©-, 
-(CH,)„-S-, -(CHj)„-0-(CH2)„-, -(CHj)„-S-(CHj)„-, -C(0)-0-, -C(0)-(CH2)„-0-. -C(0)-N-. 
or -(CH2)„-S-(CH,)„-C(0)-N-; 
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is the moiety: 



R^** is selected from H, -COOH, -(CH2)„-COOH. -(CH2)„-C(0)-C00H, -CF3, -OH, - 
(CH2)„-C(0)-C00H, -Cj-Q alkyl, -0-C,-C^ alkyl, 




with a proviso that the combination of moieties comprising include a carboxylic acid or a 
moiety of the formulae: 




-14. 
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R5 is a structure of the formula -L^-M^; 

is selected from a chemical bond or a bridging group selected from -(CHj)^-©-, 
-(CH2)„-S-, .(CH2)„-0-(CH2)„-, -(CH,VS-(CH2)„-, -C(0)-0-, .C(0)-(CHA-0-, -C(0)-N., 
or -(CH2)„-S-(CH2VC(0)-Ns 

is selected from -C,-Q alkyl, -O-Cj-Q alkyl. 




or a pharmaceutically acceptable salt thereof. 



Also preferred are compounds of the group above with the structure: 
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wherein 



R, is selected from -O-Cj-Q alkyl, -S-C,-Ce5 alkyl, -O-phenyl, -O-benzyl, -S-benzyl, the 
alkyl, phenyl or benzyl groups being optionally substituted by from 1 to 3 substituents selected 
from halogen, Ci-Q alkyl, C^-C^ alkoxy, -NOj, -NH^, -CN, -CF3. or -OH; 

R3 is selected from H, halogen, -CF3, -OH, -Cj-C,o alkyl, preferably -Ci-C,o alkyl, 
C,-Cjo alkoxy, preferably C,-C,^ alkoxy, -CHO. -CN, -NOj, -NH2, -NH-C,-C^ alkyl, -NiC.-C^ 
alkyl)^, -N-S02-C,-Q alkyl, -SOj-C^Q alkyl or a moiety of the formula: 



wherein R"*, R^, R*, R^ and R*° are as defined above, or a pharmaceutically acceptable salt 

thereof. 



Also among the compounds of the present invention are those of the formulae: 
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R5 or ^5 



wherein 

R, and R,. are independently selected fix)m H, halogen, -CF3, -OH, -C,-C,o allg^l, 
preferably -C,-Q alkyl, -S-C,-C,o alkyl, preferably -S-C,-Cfi alkyl, C,-Cio alkoxy, preferably C,- 
Q alkoxy, -CN, -NOj, -NH^, phenyl, -O-phenyl. -S-phenyl, benzyl, -O-benzyl, -S-benzyl; or a 
ring moiety of the groups a), b) or c), below, direcdy bonded to the indole ring or bonded to the 
indole ring by a -S-, -O- or -(CH2)„- bridge; 

a) a five-membered heterocyclic ring containing one or two ring heieroatoms selected 
from N, S or O including, but not limited to, furan, pyrrole, thiophene, imidazole, pyrazole, 
isothiazole, isoxazole, pyrrolidine, pyrroline, imidazolidine, pyrazolidine, pyrazole, pyrazoline, 
imidazole, tetrazole, oxathiazole, the five-membered heterocyclic ring being optionally substituted 
by from 1 to 3 substituents selected from halogen, C,-C,o alkyl, preferably Cj-Q alkyl, Cj-Cjo 
alkoxy. preferably Cj-Cg alkoxy, -NOj, -NHj, -CN, -CF3; or 

b) a six-membered heterocyclic ring containing one, two or three ring heteroatoms 
selected from N, S or O including, but not limited to, pyran, pyridine, pyrazine, pyrimidine, 
pyridazine, piperidine, piperazine, tetrazine, thiazine, thiadizine, oxazine, or morpholine, the six- 
membered heterocyclic ring being optionally substituted by from 1 to 3 substituents selected from 
halogen, C,-C,o alkyl, preiferably C^-Q alkyl, Ci-C.o alkoxy, preferably C.-C^ alkoxy, -CHO, - 
NO2, -NH^, -CN, -CF3 or -OH; or 

c) a bicyclic ring moiety optionally containing from 1 to 3 ring heteroatoms selected 
from N, S or O including, but not limited to benzofuran, chromene, indole, isoindole, indoline, 
isoindoline, napthalene, purine, indolizine, indazole, quinoline, isoquinoline, quinolizine. 
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quinazoline, cinnoline, phthalazine, or napthyridine, the bicyclic ring moiety being optionally 
substituted by from 1 to 3 substituents selected from halogen, C,-C,o alkyl, preferably Cj-Q alkyl, 
Ci-C,o alkoxy, preferably CfCg alkoxy, -CHO, -NOj. -NHj. -CN, -CF3 or -OH; or 

d) a moiety of the formulae: 




Z is O or S; 

is selected from the relevant members of the group H, -CF3, C^-C^q alkyl, preferably 
C,-Q alkyl, C,-C,o alkoxy, preferably Cj-Q alkoxy, phenyl. -O-phenyl, -S-phenyl, benzyl, -O- 
benzyl, or -S-benzyl, the phenyl and benzyl rings of these groups being opdonally substituted by 
from 1 to 3 substituents selected from halogen, C,-C,o alkyl, preferably C,-Q alkyl, Cj-C,o 
alkoxy, preferably C.-C^ alkoxy, -CHO, -NOj, -NH^, -CN, -CF3, or -OH; 

R7 is selected from the relevant members of the group -OH, -CF3, Cj-Cjo alkyl, preferably 
Cj-C^ alkyl, C,-C,o alkoxy, preferably C,-C, alkoxy. -NH^, -(CH2VNH2. -NH-(C,-Q alkyl), - 
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N-CC-C, alkyl)^, -(CH2)„-NH-(C,.C, alkyl), .(CH2)„-N-(C,.Q alkyl)^. phenyl, -O-phenyl. 
benzyl, or -O-benzyl; or 

a) a fiye-membered heterocyclic ring containing one or two ring heteroatoms selected 
from N, S or O including, but not liniited to, fiiran, pyirole, thiophene, imidazole, pyrazole, 
isothiazole, isoxazole, pyrrolidine, pyrroline, imidazolidine, pyrazolidine, pyrazole, pjnrazoline, 
imidazole, tetrazole, oxathiazole, the five-membered heterocyclic ring being optionally substituted 
by from 1 to 3 substituents selected from halogen, C,-C,o alkyl, preferably C,-Cg alkyl, C,-C|o 
alkoxy, preferably C^-C^ alkoxy, -NO2, -NHj, -CN, or -CF3; or 

b) a six-membered heterocyclic ring containing one, two or three ring heteroatoms 
selected from N, S or O including, but not limited to, pyran, pyridine, pyrazine, pyrimidine, 
pyridazine, piperidine, piperazine, tetrazine, thiazine, thiadizine, oxazine, or niorpholine, the six- 
membered heterocyclic ring being optionally substituted by from 1 to 3 substituents selected from 
halogen, C,-C,o alkyl, preferably CpCg alkyl, C,'C,o alkoxy, preferably C,-Q alkoxy, -CHO, - 
NO2, .NH2, -CN, -CF3 or -OH; or 

c) a bicyclic ring moiety containing from 8 to 10 ring atoms and optionally containing 
from 1 to 3 ring heteroatoms selected from N, S or O including, but not limited to benzofuran, 
chromene, indole, isoindole, indoline, isoindoline, napthalene, purine, indolizine, indazole, 
quinoline, isoquinoline, quinolizine, quinazoline, cinnoline, phthalazine, or napthyridine, the 
bicyclic ring moiety being optionally substituted by from 1 to 3 substituents selected from halogen, 
CrCjo alkyl, preferably CpQ alkyl, C,-C,o alkoxy, preferably Cj-Q alkoxy, -CHO, -NOj, - 
NH2, -CN, -CF3 or -OH; 

n is an integer from 0 to 3, preferably 1 to 3, more preferably 1 to 2; 

R2 is selected from H, halogen, -CN, -CHO, -CF3, -OH, C,-C,o alkyl, preferably C^-C^ 
alkyl, C,-C,o alkoxy, preferably C^-C^ alkoxy, -CHO, -CN, -NO^, -NH^, -NH-C^-C^ alkyl, 
"N(C,-C, alkyl)^, -N-SO^-Cj-C, alkyl, or -SO^-CpCg alkyl; 
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R3 is selected from H, halogen, -CF3, -OH, -C.-C^q alkyl, C,-C,o alkoxy, -CHO, - 
C(0)CH3, -C(0)-(CH2)n-CF3, -CN, -NO^, ^NH^, -NH-C,-C, alkyl, -N(CrQ alkyl)^, -N-SO^- 
Cj-Q alkyl, -SOj-Cj-Q alkyl, phenyl, phenyloxy, benzyl. benzyloxy«C(0)-phenyI, -C(0)- 
benzyl, .CH2-(C3-C, cycloalkyl), -C(0).OH, C(0)-C,-C, alkyl, -QO^O-Cj-Q alkyl, -C(0)- 
CF3, -(CH2)„-S-CH2-(C3-C5 cycloalkyl), the rings of the relevant R3 groups being optionally 
substituted by from 1 to 3 groups selected from halogen, C,-Q alkyl, C,-Q alkoxy, -NO^, -CF3, - 
C(0)-OH, or -OH; or a moiety of the formula: 



(CH2)o-0-(CH2)„- 




n in each appearance is an integer independently selected fiom 0-3; 

and R' are independently selected in each appearance from H, -COOH, -(CHj)„-COOH, 
-(CHj)„-C(0)-COOH, -CF„ -OH. -(CH2).-C(0)-C00H. -C,-C, alkyl. -0-C,-Q alkyl,"-NH(C,- 
Q alkyl), or -NCC.-Cj alkyl)^; 

R4 is selected from -COOH, -(CH2)„-COOH. -(CHj)„-C(0)-COOH, -CH=CH-COOH, 
tetrazole, -(CH2)„-tetrazole, the moiety -L'-M' or a moiety of the formulae: 
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R'^ is selected from H, -CF3, C.-Q alkyl, -(CHj)„-C3-C6 cycloalkyl, phenyl, or benzyl, 
the cycloalkyl, phenyl or benzyl groups being optionally substituted by from 1 to 3 groups selected 
from halogen, -CF,, -OH, -COOH, -(CHj)„-COOH, -(CHj)„-C(0)-COOH, -C,-Q alkyl. -O-C,- 
C4 alkyl, -NH(C,-C« alkyl), or -N(C,-Q alkyl)j: 

L' is selected from -(CH^),-, -S-, -0-, -C(0)-, -C(0)-0-,-(CH2)„-0-, -(CHj)„-S-, 
-(CH,)„-0-(CH,)„-. -(CH,)„-S-(CH^„-. -(CH3)„-C(0)-(CH^„-. -(CH3),-0-(CHj),-, 
-(CH,)„-S-(CHA-,-C(Z)-N(RJ-,-C(Z)-N(R,)-(CH2)„-, -C(0)-C(Z)-N(R,)-, 
-C(0)-C(Z)-N(R,)-(CH,V, -C(Z)-NH-SO,-, -C(Z)-NH-S02-(CH,),-, -C(0)-(CHA-0-, -C(0)- 
•N-. or-(CH,)„-S-(CH,)„-C(0)-N-; 

M' is -COOH or a moiety selected from: 




-21- 



wo 99/43672 



PCT/US99/03388 




*OH or 



Rg, in each appearance, is independently selected from H, -COOH, -(CH^X-COOH. - 
(CH2)„-C(0)-C00H, tetrazole, 



R, in each appearance is independently selected from H, halogen, -CF3, -OH, -COOH, - 
(CHj)„-COOH, -(CH2)„-C(0)-C00H. -C.-Cg alkyl, -O-C.-Q alkyl, -NH(C,-C, alkyl), or 
-N(C,-C, alkyDj; 

R'" is selected from H, -COOH, -(CH2)„-COOH, -(CH2)„-C(0)-C00H. -CF3. -OH, - 
(CHj).-C(0)-COOH, -C,-C, alkyl, -O-C.-C^ alkyl. 
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/ 




I 



•(CH2)i 




or 




N*" ^(CrCe lower alky! 



On . P 



^(Ci-Ce lower haloalkyi; 




R,, is selected from H, C,-Cj lower alkyl. C,-Cj cycloalkyl, -CFj, -COOH. -(CHj),- 
COOH, -(CHj)„-C(0)-COOH, 

Re Be 



with a proviso that the moiety or combination of moieties comprising R4 include an acidic 
group selected from carboxylic acid, a tetrazole or a moiety of the formulae: 



OH 
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R5 is selected from Cj-Q lower alkyl, C,-C^ lower alkoxy, -(CH2)„-C3-Cio cycloalkyl, 
-(CH2)„-S.(CH2)„-C3-C,o cycloalkyl, -(CH2)„-0-(CH2)„-C3.C,o cycloalkyl, or the groups of: 



a) -(CH2)„-phenyl-0-phenyl, -(CH2)„-phenyl-CH2-phenyl, -(CH2)„-0-phenyl-CH2- 
phenyl, -(CH2)„-phenyl-(0-CH2-phenyl)2, -CH2-phenyl-C(0)-benzothiazole or a moiety of the 
formulae: 



(CH2)i 



(CH2)rT«v Y 



^(CH2)n> 



(CH2), 



(CH2)rrs^ 



wherein n is an integer from 0 to 3, preferably 1 to 3, more preferably 1 to 2, 



Y is C3-C5 cycloalkyl or 



a) a five-membered heterocyclic ring containing one or two ring heteroatoms selected 
from N, S or O including, but not limited to, furan, pyrrole, thiophene, imidazole, pyrazole. 
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isothiazole, isoxazole, pyrrolidine, pyrroline, imidazolidine, pyrazolidine, pyrazole, pyrazoline, 
imidazole, tetrazole, oxathiazole, the five-membered heterocyclic ring being optionally substituted 
by from 1 to 3 substituents selected from halogen, C,-C,o alkyl, preferably Cj-C^ alkyl, C,-Cio 
alkoxy, preferably C,-Cg alkoxy, -NOj, -NH^, -CN, or -CF3; or 

b) a six-membered heterocyclic ring containing one, two or three ring heteroatoms 
selected from N, 5 or O including, but not limited to, pyran, pyridine, pyrazine, pyrimidine, 
pyridazine, piperidine, piperazine, tetrazine, thiazine, thiadizine, oxazine, or morpholine, the six- 
membered heterocyclic ring being optionally substituted by from 1 to 3 substituents selected from 
halogen, C,-C,o alkyl, preferably Cj-Cg alkyl, C,-C,o alkoxy. preferably Ci-Q alkoxy, -CHO, - 
NO2, -NH2, -CN, -CF3 or -OH; or 

c) a bicyclic ring moiety containing from 8 to 10 ring atoms and optionally containing 
from 1 to 3 ring heteroatoms selected from N, S or O including, but not limited to benzofuran, 
chromene, indole, isoindole, indoline, isoindoline, napthalene, purine, indolizine, indazole, 
quinoline, isoquinoline, quinolizine, quinazoline, cinnoline, phthalazine, or napthyridine, the 
bicyclic ring moiety being optionally substituted by from 1 to 3 substituents selected from halogen. 
C,-C,o alkyl, preferably C^-C^ alkyl, C,-C,o alkoxy, preferably Cj-Cg alkoxy, -CHO, -NO,, - 
NH2, -CN, -CF3 or -OH; 

d) a moiety of the formulae -(CH2)„-A, -(CH2)„-S-A, or -(CHjj^-O-A, wherein A is 
the moiety: 



DisH, Cj-Cfi lower alkyl, Ci-Q lower alkoxy, -CF3 or -(CHj^-CFj; 

B and C are independently selected from phenyl, pyridinyl, pyrimidinyl, furyl, thienyl or 
pyrrolyl groups, each optionally substituted by from 1 to 3, preferably 1 to 2, substituents selected 
from H, halogen, -CN, -CHO, -CF3, -OH, -C^-C, alkyl, C,-C, alkoxy, -NH. or -NO^; 




B 



wherein 
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wherein 

R, is selected from H, halogen, -CF3, -OH, -C,-C,o alkyl, preferably -Cj-Q alkyU -S-C,- 
C,o alkyl, preferably -S-C^-C^ alkyl. C,-C,o alkoxy, preferably C,-Q alkoxy, -CN, -NO,, -NH2, 
phenyl, -O-phenyl, -S-phenyl, benzyl, -O-benzyl, -S-benzyl; or a ring moiety of the groups a), b) 
or c), below, directly bonded to the indole ring or bonded to the indole ring by a -S-, -O- or - 
(CH^)^- bridge; 

a) furan, pyrrole, or thiophene, being optionally substituted by from 1 to 3 
substituents selected from halogen, C^-C^q alkyl, preferably C,-Q alkyl, C,-Cio alkoxy, preferably 
C,-Cg alkoxy, -NOj, -NHj, -CN, -CF3; or 

b) pyridine, pyrimidine, piperidine, or morpholine, each being optionally substituted 
by from 1 to 3 substituents selected fijom halogen, C,-C,o alkyl, preferably Cj-Q alkyl, C,-Cjo 
alkoxy, preferably C^C^ alkoxy. -CHO, -NOj, -NHj, -CN, -CF, or -OH; or 

c) benzofuran, indole, napthalene, purine, or quinoline, each being optionally 
substituted by from 1 to 3 substituents selected from halogen, C^-C^q alkyl, preferably C1-C5 alkyl, 
C,-C,o alkoxy, preferably C^-C^ alkoxy, -CHO, -NOj, -NHj, -CN, -CF3 or -OH; or 

d) a moiety of the formulae: 
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Z is O or S; 

is selected from the relevant members of the group H, -CF3, C,-C,o alkyl, preferably 
C,-Cg alkyl, C|-C,o alkoxy, preferably Cj-Cg alkoxy, phenyl, -O-phenyl, -S-phenyl, benzyl, -O- 
benzyl, or -S-benzyl, the phenyl and benzyl rings of these groups being optionally substituted by 
from 1 to 3 substituents selected from halogen, C^-C^q alkyl, preferably Cj-Cg alkyl, C,-C,o 
alkoxy, preferably Cj-Q alkoxy, -CHO, -NOj, -NH^, -CN, -CF3, or -OH; 

Rj is selected from the relevant members of the group -OH, -CF3, C^-C^q alkyl, preferably 
Ci-Cg alkyl, C,-C,o alkoxy, preferably C^-Q alkoxy, -NH2, -(CHjVNHj, -NH-(C,-C, alkyl), - 
N-CCj-C^ alkyl)^, -(CH^^NH-CCrQ alkyl), -(CH2)„-N-(C,-C, alkyl)^, phenyl, -O-phenyl. 
benzyl, or -O-benzyl, furan, pyrrole, thiophene, pyridine, pyrimidine, thiazole, pyrazole, or 
morpholine the rings of these groups being optionally substituted by from 1 to 3 substituents 
selected from halogen, C,-C,o alkyl, preferably C^-C^ alkyl, C,-C,o alkoxy, preferably Cj-Cg 
alkoxy, -CHO, -NOj, -NH2, -CN, -CF3 or -OH; 
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n is an integer from 0 to 3, preferably 1 to 3, more preferably 1 to 2; 

is selected from H, halogen, -CN, -CHO, -CFj, -OH, C,-C,o alkyl, preferably Cj-C^ 
alkyl, Ci-C,o alkoxy, preferably CpC^ alkoxy, -CHO, -CN, -NOj, -NH2, -NH-Cj-C^ alkyl, 
-N(C,-C6 alkyl)^, -N-SOj-Cj-Cg alkyl, or -S02-C,-Cg alkyl; 

R3 is selected from H, halogen, -CF3, -OH, -C,-C,o alkyl, Cj-Cjo alkoxy, -CHO, 
-C(0)CH3, -C(0)-(CH2)n-CF3, -CN, -NO^, -NHj, -NH-C^Q alkyl, -NCCj-C^ alkyDj, -N-SOj- 
C,-Cg alkyl, -SOj-Cj-C^ alkyl, phenyl, phenyloxy, benzyl, ben2yloxy-C(0)-phenyl, -C(0)- 
benzyl, -CH2-(C3-C5 cycloalky), -C(0)-OH, C(0)-C,-C6 alkyl, -C(0)-0-C,-Cg alkyl, -C(0)-CF3, 
or -(CH2)n-S-CH2-(C3-C5 cycloalky), the rings of the relevant R3 groups being optionally 
substituted by from 1 to 3 groups selected from halogen, Cj-C^ alkyl, Cj-Cg alkoxy, -NO2, -CF3, - 
C(0)-0H, or -OH; or a moiety of the formula: 



R* and R^ are independently selected in each appearance from H, -COOH, -(CH2)„-COOH, 
.(CH2)„-C(0)-C00H, -CF3, -OH, .(CH2)„-C(0)-C00H. -C^C^ alkyl, -0-C,-C6 alkyl, -NH(C,- 
C, alkyl), or -N(C,.C, alkyl)2; 

R^ is selected from -COOH, -(CH2)„-COOH, -(CH2)„-C(0)-C00H, -CH=CH-COOH, 
tetrazole, -(CH2)n-tetrazole, the moiety -L*-M^ or a moiety of the formulae: 




n in each appearance is independently selected as an integer selected from 0-3; 




or 
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R'^ is selected from H, -CFj, C^-C^ alkyl, -(CHj)„-C3-C5 cycloalkyl, phenyl, or benzyl, 
the cycloalkyl, phenyl or benzyl groups being optionally substituted by from 1 to 3 groups selected 
from halogen, -CF3, -OH, -COOH, -(CH^VCOOH, -(CH2)„-C(0)-CO0H, -C^-C^ alkyl, -O-C,- 
Q alkyl. -NH(C,-Q alkyl), or -N(C,-Q alkyD^; 

L' is selected from -(CHj)„-, -S-, -0-, -C(0)-, -C(0)-0-,-(CHj)„-0-, -(CHj)„-S-, 
-(CHj)„-0-(CH,)„-, -(CH,)„-S-(CH,V, -(CH,)„-C(0)-(CH,)„-, -(CH,)„-0-{CHj)„-. 
-(CHj)„-S-(CH3)„-,-C(Z)-N(R,)-.-C(Z)-N(R,)-(CH,)„-, -C(0)-C(Z)-N(R,)-, 
-C(0)-C(Z)-N(R,)-(CH2)„-, -C(Z)-NH-SOj-, -C(Z)-NH-S02-(CHj)„-, -C(0)-(CHj)„-0-, -C(0)- 
N-. or -(CH2)„-S-(CH,)„-C(0)-N-; 

M' is -COOH or a moiety selected from: 
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Rg, in each appearance, is independently selected from H, -COOH, -(CH2)„-C00H, - 
(CH,VC(0)-COOH, tetrazole, 

^ O . or ^ OH; 



R, in each appearance is independently selected from H, halogen, -CF3, -OH, -COOH, - 
(CH2)„-COOH, -(CHj).-C(0)-COOH, -C.-Q alkyl. -0-C,-Q alkyl, -NH(C,-Q alkyl), or 
-N(C,-Ce alkyl),; 

R'" is selected from H, -COOH. -(CH,),-COOH, -(CHj)„-C(0)-COOH, -CF3, -OH, - 
(CH2),-C(0)-C00H, -C.-Cg alkyl, -O-C^-C^ alkyl. 
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with a proviso that the moiety or combination of moieties comprising R4 include an acidic 
group selected from carboxylic acid, a tetrazole or a moiety of the formulae: 




R5 is selected from Cj-Q lower alkyl, Cj-Q lower alkoxy, -(CH2)„-C3-C,o cycloalkyl. 
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-(CH,)„-S-{CH2)„-C3-C,o cycloalkyl. -(CH2)„-0-(CH2)„-C3-C,o cycloalkyl, -(CH^Vphenyl-O- 
phenyl. -(CH2)„-phenyl-CH2-phenyl, .(CH2)„.0-phenyl-CH2-phenyl, "(CH2)„-phenyl-(0-CH2- 
phenyl)2, -CH2-phenyl-C(0)-benzothiazole or a moiety of the fonnulae -(CH2)„-A, -(CH2)„-S-A, 
or -(CH2)„-0-A, wherein A is the moiety: 




DisH, q-Q lower alkyl, CpQ lower alkoxy, -CF3 or -(CH2VCF3; 

B and C are independently selected from phenyl, pyridinyl, pyrimidinyl, furyl, thienyl or 
pyrrolyl groups, each optionally substituted by from 1 to 3, preferably 1 to 2, substituents selected 
from H, halogen, -CN, -CHO, -CF3, -OH, -C^-C^ alkyl, Cj-Cg alkoxy, -NHj or -NO^; 
or a pharmaceutically acceptable salt thereof 

Yet other preferred compounds include those having the formula: 




R, is selected from H, halogen, -CF3, -OH, -C,-Cio alkyl, preferably -C^-C^ alkyl, -S-C,- 
C,o alkyK preferably -S-Ci-Q alkyl, C,-C,o alkoxy, preferably Cj-Q alkoxy, -CN, -NOj, -NHj, 
phenyl, -O-phenyl, -S-phenyl, benzyl, -O-benzyl, -S-benzyl; or furan, pyrrole, or thiophene, 
bonded to the indole ring by a chemical bond or a -S-, -O- or -(CHjV bridge, the phenyl, benzyl, 
furan, pyrrole, or thiophene rings being optionally substituted by from 1 to 3 substituents selected 
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from halogen, C,-C,o alkyl, preferably C,-C« alkyl, C,-C,o alkoxy, preferably C,-Cj alkoxy, - 
NOj, -NHj, -CN, -CFj; or 

n is an integer from 0 to 3, preferably 1 to 3, more preferably 1 to 2; 

Rj is selected from H, halogen, -CN. -CHO. -CFj, -OH. C,-C,o alkyl, preferably C,-Q 
alkyl, C,-C,o alkoxy, preferably C.-C^ alkoxy, -CHO, -CN. -NOj, -NH^, -NH-C.-Cg alkyl, 
-N(C,-C5 aUtyl)2. -N-SOj-Cj-Cg alkyl, or -SOj-C.-Cj alkyl; 

R3 is selected from H, halogen, -CF3, -OH, -C,-C,o alkyl, C,-C,o alkoxy, -CHO, 
-C(0)CH3, -C(0)-(CHj)n-CF3, "CN. -NO^, -NH^, -NH-C,-C, alkyl, -N(C,-C, alkyl),, -N-SO^- 
C,-Cg alkyl, -SOj-Cj-Cg alkyl, phenyl, phenyloxy, benzyl, benzyloxy-C(0)-phenyl. -C(0)- 
benzyl, -CH2-(C3-C5 cycloalky). -C(0)-OH, C(0)-C,-C6 alkyl, -C(0)-0-C,-Cj alkyl, -C(0)-CF3, 
or -(CH2),-S-CH2-(C3-C3 cycloalky), the rings of the relevant R3 groups being opdonally 
substituted by from 1 to 3 groups selected from halogen. C.-C^ alkyl, C,-C« alkoxy. -NO^. -CF3. - 
C(0)-OH, or -OH; or a moiety of the formula: 



R' and R' are independently selected in each appearance from H, -COOH, -(CH2)„-COOH, 
-(CH,)„-C(0)-COOH, -CF3, -OH. -(CH,VC(0)-COOH. -C,-C, alkyl. -O-C.-C^ alkyl, -NH(C,- 
C, alkyl), or -N(C,-C^ alkyl)^; 

R4 is selected from -COOH, -(CHj).-COOH, -(CH2)„-C(0)-C00H, -CH=CH-COOH, 
tetrazole, -(CHj)„-tetrazole, the moiety -L'-M' or a moiety of the formulae: 




n in each appearance is independently selected as an integer selected from 0-3; 
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R'^ is selected from H, -CF„ C,-C, alkyl, -(CH2)„-C3-C, cycloalkyl. phenyl, or benzyl, 
the cycloalkyl, phenyl or benzyl groups being optionally substituted by from 1 to 3 groups selected 
from halogen. -CF„ -OH, -COOH. -(CH,)„-COOH, -(CH,)„-C(0)-COOH. -C,-C, alkyl. -O-C,- 
Q alkyl. -NHCC.-C^ alkyl), or -NCC.-Cg alkyl)^; 

L' is selected from -(CHj)„-. -S-, -0-, -C(0)-, -C(0)-0-.-(CHj)„-0-, -(CH^VS-, 
-(CHA-0-(CH,)„-, -(CH,\-S-(CH,\-, -(CH,)„-C(0)-(CH,)„-, -(CH,)„-0-(CH3V, 
-(CH3),-S-(CH,)„-.-C(Z)-N(R,)-, -C(Z)-N(R,)-(CH,)„-, -C(0)-C(Z)-N(R,)-. 
-C(0)-C(Z)-N(R,)-(CH,)„-. -C(Z)-NH-SO,-, -C(Z)-NH-S03-(CH,)„-, -C(0)-(CH,)„-0-. -C(0)- 
N-, or -(CHj)„-S-(CHj)„-C(0)-N-; 

M' is -COOH or a moiety selected from: 
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Rg, in each appearance, is independently selected from H, -COOH. -(CH2)„-COOH, 
(CH2)„-C(0)-C00H, tetrazole. 

. or ^ ^OH; 



yP~-f, — OH JS' 



Rg in each appearance is independently selected from H, halogen. -CF3, -OH, -COOH, - 
(CH2).-COOH, -(CHj)„-C(0)-COOH, -C,-C, alkyl, -0-C,-Q alkyl, -NH(C,-C, alkyi). or 
-N(C,-Q alkyDj; 

R'** is selected from H, -COOH, -(CH2)„-COOH, -(CH2).-C(0)-C00H. -CF3, -OH, - 
{CH2)„-C(0)-COOH, -C,-Cj alkyl. -0-C,-C« alkyl. 
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with a proviso that the moiety or combination of moieties comprising R4 include an acidic 
group selected from carboxylic acid, a tetrazole or a moiety of the formulae: 
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R5 is selected from Cj-Q lower alkyl, C,-Q lower alkoxy, -(CHj^Cj-Cjo cycloalkyi, 
.(CH,),-S-(CH2)„-C3-C,o cycloalkyi. ^(CH^\^0-(CH,\^C,-C,o cycloalkyi, -(CH^Vphenyl-O- 
phenyl, -(CH2)„-phenyl-CH2-phenyl, -(CH2)„-0-phenyl-CH2-phenyl, -(CH2)„-phenyl-(0-CH2- 
phenyl)2, -CH2-phenyl-C(0)-benzothiazole or a moiety of the formulae -(CH2)n-A, -(CH2)„-S-A, 
or -(CH2)„-0-A, wherein A is the moiety: 



D is H, C|-Q lower alkyl, Cj-Q lower alkoxy, -CFjOr -(CH2)„''CF3; 

B and C are independently selected from phenyl, pyridinyl, pyrimidinyl, furyl, thienyl or 
pyrrolyl groups, each optionally substituted by from 1 to 3, preferably 1 to 2, substituents selected 
from H, halogen, -CN, -CHO, -CF3, -OH, -Cj-C^ alkyl, C^-C^ alkoxy, -NHj or -NOj; 
or a pharmaceutically acceptable salt thereof. 




B 
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The present invention also provides for a method of inhibiting the phospholipase enzyme activity 
of an enzyme, comprising administering to a mammalian subject a therapeutically effective amount of a 
compound of the present invention. Methods of treating an inflammatory response or condition, 
comprising administering to a manunalian subject a therapeutically effective amount of a compound of 
the present invention are also provided. Pharmaceutical compositions comprising compounds of the 
present invention and a pharmaceutically acceptable carrier are also provided. 

Pharmaceutically acceptable salts of the compounds of the compounds described herein are also 
part of the present invention and may be used in practicing the compounds and methods disclosed herein. 

Brief Description of the Figures 

Figs. 1-13 depict schemes for synthesis of compounds of the present invention. The depicted 
schemes are described in funher detail below. 

Detailed Description o f Preferred Embodiments 

As used herein, the terms "aryl" and "substituted aryl" are understood to include monocyclic, 
particularly including five- and six-membered monocyclic, aromatic and heteroaromatic ring moieties 
and bicyclic aromatic and heteroaromatic ring moieties, particularly including those having from 9 to 10 
ring atoms. Among these aryl groups are understood to be phenyl rings, including those found in 
phenoxy, benzyl, benzyloxy, biphenyl arid other such moieties. The aryl and heteroaryl groups of this 
invention also include the following: 

a) a five-membered heterocyclic ring containing one or two ring heieroatoms 
selected from N, S or O including, but not limited to, fiiran, pyrrole, thiophene, imidazole, pyrazole, 
isothiazole, isoxazole, pyrrolidine, pyrroline, imidazolidine, pyrazolidine, pyrazole, pyrazoline, 
imidazole, tetrazole, or oxathiazole; or 

b) a six-membered heterocyclic ring containing one, two or three ring heieroatoms 
selected from N, S or O including, but not limited to, pyran, pyridine, pyrazine, pyrimidine, pyridazine, 
piperidine, piperazine, tetrazine, thiazine, thiadizine, oxazine, or morpholine; or 

c) a bicyclic ring moiety optionally containing from 1 to 3 ring heteroatoms 
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selected from N, S or O including, but not limited to benzofiiran, chromene, indole, isoindole, indoline, 
isoindoline, napthalene, purine, indolizine, indazole, quinoline,.isoquinoline, quinolizine, quinazoline, 
cinnoline, phthalazine, or napthyridine. 

The "substituted aryl" groups of this invention include such moieties being optionally 
substituted by from 1 to 3 substituents selected from halogen, Cl-CIO alkyl, preferably C1-C6 alkyl, 
Cl-ClO alkoxy, preferably C1-C6 alkoxy, -CHO, -COOH or esters thereof, -N02, -NH2, -CN, -CF3 or 
-OH or combinations thereof, such as -CH2CF3, -NH(CH3), etc. 

A preferred subset of these groups, optionally substituted as just described, include 
moieties formed from benzene, pyridine, napihylene or quinoline rings. A further preferred group 
includes those of furan, pyrrole, thiophene, pyrimidine, and morpholine rings. A preferred group of 
bicyclic aromatic groups includes benzofuran, indole, napthalene, and quinoline rings. 

The alkyl, alkenyl and alkinyl groups referred to herein indicate such groups having 
from 1 to 10, preferably 1 to 6 carbon atoms, and may be straight, branched or cyclic. Unless indicated 
otherwise, it is preferred that these groups be straight or branched. Halogens herein are understood to 
include F, CI, Br and I. 

Preferred compounds of the present invention are disclosed in Tables I- VI below. Methods for 
synthesis of the compounds listed in Tables I- VI are described below. Compound Nos. in the tables 
correspond to example numbers below describing synthesis of that particular compound. 

Tables I- VI also report data for the listed compounds in the "LysoPC" assay and the Coumarine 
assay (see Example 88 below). In the data colunms of the tables, assay results are reponed as an **IQ" 
value, which is the concentration of a compound which inhibits 50% of the activity of the phospholipase 
enzyme in such assay. Where no numerical IQq value appears, "NA" denotes that inhibitory activity 
was not detected from such compound in the corresponding assay and a blank box denotes that the 
compound was not tested in such assay as of the time of filing of the present application. 
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Compounds of the present invention were also tested for in vivo activity in a rat paw 
edema test according to the procedure described in Example 89. The results are reported in 
Table VIL 



5 Ta bl^ \a i 



Compound No. 


% inhibition of rat carrageenan-induced 
footpad edema 


8 


29 


10 


8.9 


14 


34.2 


15 


21.8 


16 


26.3 


17 


29.3 


19 


10.5 


20 


19.5 


25 


17.5 


26 


10.3 


32 


26.7 


33 


4.2 


46 


12.5 


47 


7.8 


50 


11.7 


67 


17.5 


70 


21.7 


76 


8.2 


77 


13.0 
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As used herein, "phospholipase enzyme activity" means positive activity in an assay 
for metabolism of phospholipids (preferably one of the assays described in Example 88 
below). A compound has "phospholipase enzyme inhibiting activity" when it inhibits the 
activity of a phospholipase (preferably cPLA) in any available assay (preferably an assay 
5 described below in Example 88 or Example 89) for enzyme activity. In preferred 

embodiments, a compound has (1) an IQ, value of less than about 25 ^M, preferably less 
than about 6 /iM, in the LysoPC assay; (2) an IQo value of less than about 50 /xM in the 
vesicle assay; (3) an IQo value of less than about 1 fiM in the PMN assay; (4) an IQ, value 
of less than about 15 /aM in the Coumarine assay; and/or (5) measurable activity (preferably 
LO at least about 5% reduction in edema, more preferably at least about 10% reduction, more 

preferably at least about 15%. most preferably about 20-30%) in the rat carrageenan-induced 
footpad edema test. 

Compounds of the present invention are useful for inhibiting phospholipase enzyme 
(preferably cPLA,) activity and, therefore, are useful in "treating" (i.e., treating, preventing 

.5 or ameliorating) inflammatory or inflammation-related responses or conditions (e.g., 

rheumatoid anhritis, psoriasis, asthma, inflammatory bowel disease, and other diseases 
mediated by prostaglandins, leukotrienes or PAF) and other conditions, such as osteoporosis, 
cohtis, myelogenous leukemia, diabetes, wasting and atherosclerosis. 

The present invention encompasses both pharmaceutical compositions and therapeutic 

0 methods of treatment or use which employ compounds of the present invention. 

Compounds of the present invention may be used in a pharmaceutical composition 
when combined with a pharmaceutically acceptable carrier. Such a composition may also 
contain (in addition to a compound or compounds of the present invention and a carrier) 
diluents, fillers, salts, buffers, stabilizers, solubilizers, and other materials well known in the 

5 art. The term "pharmaceutically acceptable" means a non-toxic material that does not 
interfere with the effectiveness of the biological activity of the active ingredient(s). The 
characteristics of the carrier will depend on the route of administration. The pharmaceutical 
composition may further contain other anti-inflammatory agents. Such additional factors 
and/or agents may be included in the pharmaceutical composition to produce a synergistic 

0 effect with compounds of the present invention, or to minimize side effects caused by the 
compound of the present invention. 



69 



wo 99/43672 PCTAJS99/03388 

The pharmaceutical composition of the invention may be in the form of a liposome in 
which compounds of the present invention are combined, in addition to other 
pharmaceutically acceptable carriers, with amphipathic agents such as lipids which exist in 
aggregated form as micelles, insoluble monolayers, liquid crystals, or lamellar layers in 
5 aqueous solution. Suitable lipids for liposomal formulation include, without limitation, 

monoglycerides, diglycerides, sulfatides, iysolecithin, phospholipids, saponin, bile acids, and 
the like. Preparation of such liposomal formulations is within the level of skill in the art, as 
disclosed, for example, in U.S. Patent No. 4,235,871; U.S. Patent No. 4,501,728; U.S. 
Patent No. 4,837,028; and U.S. Patent No. 4,737,323, all of which are incorporated herein 

10 by reference. 

As used herein, the term "therapeutically effective amount*' means the total amount of 
each active component of the pharmaceutical composition or method that is sufficient to show 
a meaningful patient benefit, i.e., treatment, healing, prevention or amelioration of an 
inflammatory response or condition, or an increase in rate of treatment, healing, prevention 

15 or amelioration of such conditions. When applied to an individual active ingredient, 

administered alone, the term refers to that ingredient alone. When applied to a combination, 
the term refers to combined amounts of the active ingredients that result in the therapeutic 
effect, whether administered in combination, serially or simultaneously. 

In practicing the method of treatment or use of the present invention, a 

20 therapeutically effective amount of a compound of the present invention is administered to a 
manmial having a condition to be treated. Compounds of the present invention may be 
administered in accordance with the method of the invention either alone or in combination 
with other therapies such as treatments employing other anti-inflammatory agents, cytokines, 
lymphokines or other hematopoietic factors. When co-administered with one or more other 

25 anti-inflammatory agents, cytokines, lymphokines or other hematopoietic factors, compounds 
of the present invention may be administered either simultaneously with the other anti- 
inflammatory agent(s), cytokine(s), lymphokine(s), other hematopoietic factor(s), 
thrombolytic or anti-thrombotic factors, or sequentially. If administered sequentially, the 
attending physician will decide on the appropriate sequence of administering compounds of 

3 0 the present invention in combination with other anti-inflammatory agent(s), cytokine(s), 
lymphokine(s), other hematopoietic factor(s), thrombolytic or anti-thrombotic factors. 
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Administration of compounds of the present invention used in the pharmaceutical 
composition or to practice the method of the present invention can be carried out in a variety 
of conventional ways, such as oral ingestion, inhalation, or cutaneous, subcutaneous, or 
intravenous injection. 

5 When a therapeutically effective amount of compounds of the present invention is 

administered orally, compounds of the present invention will be in the form of a tablet, 
capsule; powder, solution or elixir. When administered in tablet form, the pharmaceutical 
composition of the invention may additionally contain a solid carrier such as a gelatin or an 
adjuvant. The tablet, c-apsule, and powder contain from about 5 to 95% compound of the 

10 present invention, and preferably from about 25 to 90% compound of the present invention. 

When administered in liquid form, a liquid carrier such as water, petroleum, oils of animal or 
plant origin such as peanut oil, mineral oil, soybean oil, or sesame oil. or synthetic oils may 
be added. The liquid form of the pharmaceutical composition may further contain 
physiological saline solution, dextrose or other saccharide solution, or glycols such as 

15 ethylene glycol, propylene glycol or polyethylene glycol. When administered in liquid form, 
the pharmaceutical composition contains from about 0.5 to 90% by weight of compound of 
the present invention, and preferably from about 1 to 50% compound of the present 
invention. 

When a therapeutically effective amount of compounds of the present invention is 
20 administered by intravenous, cutaneous or subcutaneous injection, compounds of the present 
invention will be in the form of a pyrogen-free, parenterally acceptable aqueous solution. 
The preparation of such parenterally acceptable protein solutions, having due regard to pH, 
isotonicity, stability, and the like, is within the skill in the art. A preferred pharmaceutical 
composition for intravenous, cutaneous, or subcutaneous injection should contain, in addition 
25 to compounds of the present invention, an isotonic vehicle such as Sodium Chloride Injection, 
Ringer's Injection, Dextrose Injection, Dextrose and Sodium Chloride Injection, Lactated 
Ringer's Injection, or other vehicle as known in the art. The pharmaceutical composition of 
the present invention may also contain stabilizers, preservatives, buffers, antioxidants, or 
other additives known to those of skill in the art. 
30 The amount of compound(s) of the present invention in the pharmaceutical 

composition of the present invention will depend upon the nature and severity of the condition 
being treated, and on the nature of prior treatments which the patient has undergone. 
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Ultimately, the attending physician will decide the amount of compound of the present 
invention with which to treat each individual patient. Initially, the attending physician will 
administer low doses of compound of the present invention and observe the patient's 
response. Larger doses of compounds of the present invention may be administered until the 
5 optimal therapeutic effect is obtained for the patient, and at diat point the dosage is not 

increased further. It is contemplated that the various pharmaceutical compositions used to 
practice the method of the present invention should contain about 0. 1 ixg to about 100 mg 
(preferably about .1 mg to about 50 mg, more preferably about Img to about 2 mg) of 
compound of the present invention per kg body weight. 

10 The duration of intravenous therapy using the pharmaceutical composition of the 

present invention will vary, depending on the severity of the disease being treated and the 
condition and potential idiosyncratic response of each individual patient. It is contemplated 
that the duration of each application of the compounds of the present invention will be in the 
range of 12 to 24 hours of continuous intravenous administration. Ultimately the attending 

15 physician will decide on the appropriate duration of intravenous therapy using the 
pharmaceutical composition of the present invention. 



Methods of S ynthesis for Examples 1-87 

Compounds of the present invention can be prepared according to the following 
20 methods. Temperatures are in degrees Celsius. 
METHOD A 

Indol-2-carboxylic acid ethyl ester I is converted to aldehyde II in two steps: 
reduction with lithium aluminum hydride (LAH) or other hydride in a suitable solvent such as 

25 tetrahydrofiiran (THE) at 0°C, and then oxidation with an oxidizing reagent such as 

manganese dioxide in a solvent such as THE. Deprotonation of aldehyde II with a strong 
base such as potassium hexamethyldisilyl amide (KHMDS) in THE, followed by reaction 
with a chloroformate in the presence of a base, such as triethyl amine, produces carbamate 
III. Ill is transformed into bromide IV in two steps: (1) reduction with sodium borohydride 

30 in an alcoholic solution and (2) reaction withcarbon tetrabromide in the presence of a 

phosphine reagent such as bis(diphenylphosphino)propane in dichloromethane. Displacement 
of the bromine in IV with potassium phenoxide, prepared by reaction of a phenol with 
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KHMDS, in a suitable solvent such as THF or DMF affords ether V. V can be converted to 
either trifluoromethyl ketone VII or to carboxylic acid IX in different procedures. Reaction 
of V with trifluoromethyl trimethylsilane (TMSCI^) in the presence ofteirabutylammonium 
fluoride gives trifluoromethyl alcohol, which is then oxidized with periodinane (Dess-Manin 
5 reagent) in dichloromethane to afford ketone VI. In this stage the carbamate can be removed 
with either trifluoroacetic acid (TFA) or with a base such as sodium hydroxide. The indole 
nitrogen is then alkylated with a suitable alkyl bromide in the presence of a base such as 
sodium hydride to produce VIL Alternatively, V can be deprotected widi TFA or aqueous 
base, and then reacted with alkyl bromide to give VIII, which is oxidized with sodium 
10 chlorite in an aqueous THF to yield acid IX. 



METHOP B 

15 2-Indolyl carboxylic acid ethyl ester I is deprotonated with a strong base such as sodium 

hydride (NaH) in THF, and then reacted with a suitable alkyl bromide to give X. Hydrolysis 
of X with a aqueous base such as sodium hydroxide and reaction with aniline or a substituted 
aniline in the presence of a carbodiimide such as dimethylaminopropyl ethylcarbodiimide 
hydrochloride (EDCI) in a suitable solvent such as dichloromethane affords amide XI. XI is 

20 hydrolyzed to corresponding acid XII in a aqueous base such as sodium hydroxide. 

METHOD C 

25 Indole I can be brominated on the 3-position by reaction with a bromine or N- 

bromosuccinimide in a suitable solvent such ascarbon tetrachloride or dichloromethane to 
yield bromide XIII. Reaction of XIII with a suitable alkyl bromide in the presence of a 
strong base such as NaH in THF or DMF affords indole XIV, Palladium mediated coupling 
of XIV with a suitable alkene in the presence of phosphine and a base such as triethyl amine 

30 produces 3-substituted indole XV. XV can be convened to amide XVII in two step reactions: 
(1) hydrolysis with aqueous base such as NaOH and (2) coupling with an amine in the 
presence of carbodiimide such as EDCI. Ester XIV can be transformed to lithium salt XVIII 
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by hydrolysis with aqueous base and then reaction with lithium hydroxide in a suitable solvent 
such as ether. Lithiation with n-butyl lithium in a suitable solvent such as THF, and then 
acylation with an acyl chloride in THF affords ketone XIX. Carbodiimide (EDCI) catalyzed 
coupling of XIX and a suitable amine gives amide XX. 

5 

METHOP P 

Indole I can be converted to XXI in two steps: (1) reduction with LAH in a solvent such as 
THF and (2) silylation with t-butyldunethylsilyl chloride (TBDMSCl) in a solvent such as 

1 0 dichloromethane or DMF in the presence of a base such as imidazole. Treatment of XXI 
with Grignard reagent such as ethyl magnesium bromide in a solvent such as THF at SOC, 
acylation of the resulting magnesium salt with a suitable acyl chloride such as acetyl chloride 
in ether and finally, alkylation on the nitrogen with an alkyl halide such as ethyl bromide in 
the presence of a strong base such as NaH in DMF affords ketone XXII. The silyl group on 

15 XXII is removed using tetrabutylammonium fluoride in a solvent such THF, the resulting 
alcohol is then converted to bromide using carbon tetrabromide and 

bis(diphenylphosphino)ethane in a solvent such as dichloromethane to yield bromide XXIII. 
Displacement of the bromine of XXIII with a thiol compound in the presence of a base such 
as CS2CO3, or with an alcohol in the presence of a strong base such as NaH in DMF affords 
20 XXIV (sulfide, or ether respectively). 



METHOD E 

25 Aldehyde II, prepared by Method A, can be alkylated by a suitable alkyl bromide (or iodide), 
such as benzyl bromide or ethyl iodide in the presence of a strong base such as sodium 
hydride or KHMDS in a solvent such as DMF to yield XXV. XXV can be converted to an 
unsaturated acid XXVI by two steps: (1) Wittig reaction with a suitable reagent such as 
trimethyl phosphonoacetate in the presence of a base such as sodium hydride in a solvent such 

30 as THF and (2) Hydrolysis by aqueous sodium hydroxide. Coupling reaction of XXVI with 
an amine catalyzed by a diimide such as EDCI (dimethylaminopropyl ethylcarbodiimide 
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hydrochloride), followed by hydrolysis with aqueous base such as sodium hydroxide affords 
XXVII. 



M ET HQ P F 

5 

Indole I is reduced with LAH in a solvent such as THF. A second reduction with sodium 
cyanoborohydride in a solvent such as acetic acid to yield alcohol XXVIII. Protection of the 
nitrogen of XXVIII with t-butoxycarbonyl (BOC) using di-t-butyldicarbonate ((BOCJO) in 
the presence of a base such as triethylamine affords carbamate XXIX. The hydroxyl group in 
10 XXIX is mesyiated using mesyl chloride and triethylamine in a solvent such as 

dichloromethane, and then displaced by either a thiol or an alcohol as described in METHOD 
D to produce indoline XXX. Deprotection of XXX using trifluoroacetic acid affords XXXI, 
which is either acylated (acyl chloride, triethylamine, dichloromethane) or alkylated (alkyl 
halide, K.COj, DMF) to afford XXXII. or XXXIII respectively. 

15 

METHOD Q 

Carboxylic acid XXXIV is convened to aldehyde XXXV in two steps: (1) reaction with N,0- 
20 dimethylhydroxy amine in the presence of EDCI in a solvent such as dichloromethane, and 
(2) reduction with diisobutyl aluminum hydride (DIBAL) in a solvent such as THF. 
Treatment of XXXV with trimethyl phosphonoacetate in the presence of a strong base such as 
KHMDS in a solvent such as THF results in the formation of ester XXXVI. Reduction of 
XXXVI with tin in hydrogen chloride, followed by cyclization in a heated inen solvent such 
25 as toluene gives XXXVII. Alkylation on nitrogen of XXXVII under conditions described in 
METHOD F, and then hydrolysis of the ester with aqueous base such as NaOH affords acid 
XXXVIII. XXXVIII can be converted to an amide XXXIX by coupling with a suitable amine 
such as benzylamine in the presence of EDCI. 

30 

METHOD H 
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Aldehyde XXXV, prepared in METHOD G, is subjected to a Witiig reaction using methyl 
iriphenylphosphonium iodide in the presence of a strong base such as KHMDS or NaH in a 
solvent such as THF to afford alkene XL. Reduction of the nitro group of XL with iron 
powder in an ammonium chloride solution, followed by treatment with benzyl chloroformate 

5 in the presence of a base such as triethyl amine produces carbamate XLL XLI is treated with 
iodine in a basic solution such as aqueous NaHCQ in THF to yield iodide XLIL 
Displacement of the iodine on XLII with lithium benzoate m a solvent such as DMF, 
followed by hydrolysis with NaOH affords alcohol XLIII. 

10 

METH OD J 

Indoline XXVIII, prepared in METHOD F or METHOD H . can be either acylated by 
reaction with an acyl chloride in the presence of a base such as triethyl amine or alkylated 

15 using alkyl halide in the presence of ICCO3 in a solvent such as DMF to produce alcohol 
XLIV. Treatment of XLIV with mesyl chloride and triethyl amine in a solvent such as 
dichloromethane, followed by displacement with a thiol such as methyl mercaptoacetate in the 
presence of a base such as C&COj in a solvent such as acetonitrile yields ester XLV. 
Hydrolysis of XLV with an aqueous base such as NaOH gives acid XLVI, which can be 

20 coupled with an amine catalyzed by a diimide such as EDCI in a solvent such as 

dichloromethane to afford amide XLVII. XL VII can be alkylated on the amide nitrogen by 
treatment with alkyl halide and strong base such as NaH in DMF. Hydrolysis of the resulting 
amide with aqueous base such as NaOH gives acid XLIX. XLIV can also be directly 
hydrolyzed with NaOH to a carboxylic acid XLVIII. 

25 

METHOD J 

METHOD J illustrates the synthesis of alpha-substimted aminophenylacetic acid esters. Ester 
30 L can be deprotonated with a strong base such as lithium diisobutylamide (LDA) in a solvent 
such as THF, and subsequendy alkylated with an alkyl halide such as methyl iodide to give 
LI. Reduction of LI to amine LIII can be accomplished using hydrogenation catalyzed by 
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palladium in a solvent such as ethanol. L can be oxidized to alcohol LII using LDA and 
oxaziridine in a solvent such as THF. Alkylation of LII with a alkylating reagent such as 
methyl iodide in the presence of a strong base such as NaH in DMF, followed by catalytic 
hydrogenation in the presence of palladium produces amine LIV. 

5 

METHOD K 

METHOD K illustrates the synthesis of substimted aminobenzoic acid esters. Mono-acid LV 
10 can be convened to amide LVI by the following steps: (1) reaction with oxalyl chloride in 
dichloromethane to form acid chloride and (2) treatment with a suitable amine, such as 
dimethyl amine. Reduction of the nitro group to the amine is accomplished with 
hydrogenation catalyzed by palladium as described in METHOD J. LV can be reduced to 
alcohol LVIII with hydroborane-THF complex in THF. Protection of the hydroxy group as a 
15 silyl ether using TBDMSCl in the presence of imidazole and subsequently, reduction of the 
nitro group (H2 / Pd-C) to the amine affords LIX. LVIII can be convened to the secondary 
alcohol LX in two steps: (1) oxidation with a suitable reagent such as manganese dioxide 
(MnO^) in ethyl acetate and (2) addition of a desired Grignard reagent such as methyl 
magnesium bromide in THF, Oxidation of LX with MnQ in THF and reduction of the nitro 
2 0 group (H. / Pd-C) produces ketone LXIII. Reduction of LVII (H / Pd-C) yields LXI. 



METHOD L 

25 Alcohol LXIV, prepared in METHOD I, can be debenzylated by hydrogenolysis catalyzed by 
palladium on carbon in a solvent such as ethanol. The resulting alcohol is treated with p- 
methoxybenzyl chloride in the presence of KCO3 in a solvent such as THF to afford LXV. 
Alcohol LXV can be transformed into ether or sulfide LXVI by the procedures described in 
METHOD D. Deprotection of the p-methoxybenzyl group with TFA in a solvent such as 

3 0 dichloromethane, and subsequent alkylation on oxygen with a suitable reagent such as 4- 
benzylbenzyl bromide in the presence of KCO3 in a solvent such as THF affords LXVII. 
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The Examples which follow fiirther illustrate the invention. All temperatures set forth 
in the Examples are in degrees Celsius. All the compounds were characterized by proton 
5 magnetic resonance spectra taken on a Varian Gemini 300 spectrometer or equivalent 
instruments. 



E XAM P L E I 



10 2'(2'( 1 -PhenvlmethQxvcarbonvl-5- phenylmethoxy>indolvnmethoxybenzoic aci d 

Step 1: 2-f5-PhenvlmethoxvMndolvl aldehyde 

12.3 g (42 mmol) of ethyl 2-(5-phenylmethoxy)indolyI) carboxylate was dissolved in 
15 100 mL of THF, to which was added 130 mL (130 mmol) of 1 M solution of lithium 

aluminum hydride in THF at 0°C. The reacton was stirred at this temperature for 2 hours 
and quenched by adding 65 mL of 6 N NaOH solution slowly. The product was extracted 
with ethyl acetate, and the organic phase was washed with aqueous ammonium chloride. 
Evaporation of the solvent afforded crude alcohol, which without funher purification was 
20 dissolved in 400 mL of THF, 52 g of manganese(rV) oxide was added, and the mixture was 
stirred at room temperamre overnight. Removal of manganese oxide by filtration and flash 
chromatographic purification using 3:1 hexanerethyl acetate yielded 8.15 g of the title 
compound. 



25 Step 2: Benzyl n-(2-formvl-5-phenvlmethoxv^indolvnfnrmate 

To a solution of 6,9 g (27.5 mmol) of the aldehyde of step lin 140 mL of THF was 
slowly added 61 mL (30.5 mmol) of 0.5 M solution of potassium bis(trimethylsilyl)amide in 
toluene at 

3 0 -35 ^C. After stirring at this temperature for 10 min, 4.4 mL (29.5 mmol) of benzyl 

chloroformate was added at -35 °C, and the mixmre was then wanned from -35^C to 0 
for 3.5 hours. The reaction was quenched by pouring into aqueous ammonium chloride. 
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Aqueous work up and flash chromatography using 12:1 toluene: ethyl acetate afforded 4.8 g 
of the title compound. 



Step 3: Benzvl n-r2-hvdroxymethvl~5-phenvlmethoxvMndolv!^fQrmate 

5 

To a solution of 2.9 g (7.5 mmol) of the aldehyde of step 2 in 40 mL of THF and 20 
mL of trifluoroethanol was added 760 mg (20 mmol) of sodium borohydride at (PC. The 
mixture was stirred at 0°C for 30 min and then quenched by adding aqueous ammonium 
chloride. Flash chromatography using 2:1 hexane-ethyl acetate afforded 2.2 g of the title 
10 compound. 

Step 4: Benzvl (l-f2>bromomethvN5-phenvlmethoxvMndolvnformate 

To a solution of 2,2 g (5.7 mmol) of the alcohol of step 3 and 2.05 g (5.0 mmol) of 
15 l,3-bis(diphenylphosphino)propane in 60 mL of dichloromethane was added a solution of 2.0 
g (6 mmol) of carbon tetrabromide in 4 mL of dichloromethane at 15^C. The mixture was 
stirred at room temperature for 2 hours and 1 g (3 mmol) of 1,3- 

bis(diphenylphosphino)propane was added at room temperature. After 1 hour stirring, the 
reaction was quenched by adding aqueous ammonium chloride. Aqueous work up and flash 
20 chromatography using 4: 1 hexane:ethyl acetate afforded 1.7 g of the title compound. 

Step 5 : Benzvl ( 1 2-f 2-formvlphenoxv^methvl-5-ph envlmethoxvMndol vnformat e 

To a solution of 439 mg (3.6 mmol) of methyl 2-hydroxybenzoaie in 18 mL of THF 
25 was added 6 mL (3 mmol) of 0.5 M solution of potassium bis(tnmethylsilyl)amide in toluene 
at 0 *^C. The solution was stirred at 0®C for 10 min, to which was added a solution of 1.25 g 
(2.8 mmol) of the bromide, prepared in step 4, in THF at 0**C. The reaction was warmed to 
room temperamre and stirred at this temperamre for 2 hours. After aqueous work up (NI^Cl 
/ ethyl acetate), the organic solvent was collected, dried over sodium sulfate and evaporated. 
3 0 The product was solidified and washed with ethyl acetate:hexane 1:1. Yield 690 mg (51 %). 

Step 6: 



79 



wo 99/43672 PCT/US99/03388 

120 mg (0.24 mmol) of the aldehyde of step 5 was dissolved in 1 1 mL of 5: 1 :5 THF- 
acetonitrile-2,2-dimethylethanol. To this solution was added a solution of 56 mg (0.5 mmol) 
of sodium chlorite in 0.5 mL water and 1 drop of aqueoues hydrogen peroxide solution. After 
4 hours, another 56 mg (0.5 mmol) of sodium chlorite was added. The mixture was stirred at 
5 room temperature for three days. Aqueous work up and flash chromatography using 
2.5:1:0.05 hexane:ethyl aceiate-acteic acid afforded 110 mg of the title compound. 

EXAMPLE 2 

4-(2-( 1 ■Phenvlmethoxvcarbonvl>5>nhenvlmethQxv^indnl vn methoxvbenzoic aci d 

The title compound was prepared according to the procedure described i n Exampl e 1, 
but using 4-hydroxybenzaIdehyde. 

EXAMPLE 3 

3-(2~n-Phenvlmethoxvcarbonvl-5-phenvl methQxvMndolyl^methoxybenzoic aci d 

The title compound was prepared according to the procedure described i n Exampl e 1, 
but using 3-hydroxybenzaldehyde. 
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Benzvl n-(2-(2-n-oxo-2.2.2-trif1unrnet hvl^phenQxy>methvl-5 - 
phenvlmethoxv^indolvl^formate 

5 

Step 1: Benzvl ri-(2-(2-n-hvdroxv-2.2.2-trifluoroethvnphenoxv)methvl-5 . 
phenvlmethoxvMndolvlVformate 

A solution of 0.4 g (0.8 mmol) of the aldehyde, prepared in step 1 o f Example 1. in 
10 4 mL of THF was cooled to 0 *^C. To this were added 0.24 mL (1 .6 mmol) of 

trifluoromethyl trimediylsilane and 5 mg of tetrabutylammonium fluoride trihydrate. The 
reaction was stirred for 2.5 hpurs at O^C, and additional 0.2 mL (1.3 mmol) of 
trifluoromethyl trimethylsilane and 5 mg of tetrabutylanunonium fluoride trihydrate were 
added. After stireed at O^C for 2 hours, the reaction was worked up with aqueous 
15 ammonium chloride and ethyl acetate. Silica gel chromatographic purification using 4:1 

hexane-ethyl acetate afforded corresponding TMS ether. Treatment of TMS ether with 1,3 
mL of IN Hcl solution at room temperature, aqueous woukup using brine and ethyl acetate 
and chromatographic purification using 3:1 hexane-ethyl acetate gave 230 mg of the titled 
compound. 

20 

Step 2: 

To a solution of 150 mg (0.27 mmol) of trifluoroethanol, prepared in step 1, in 5.5 
mL of dichloromethane was added 255 mg (0.6 mmol) of the Dess-Martin's periodinate. The 
25 mixture was stirred at room temperature for 1 hour, and then partitioned between aqueous 
NaHCOj and ethyl acetate. The organic phase was washed once with aqueous NaHCQand 
purified with chromatography using 3:1 hexane-ethyl acetate to yield 150 mg of the titled 
compound. 

30 
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3'(2'( 1 -Benzvl-S-benzvloxyMndolecarboxamido^benzoic acid 

5 Step 1: Ethvl 2-n>benzvl-5-benzvloxvMndolecarboxvlate 

To a solution of 1 g (3.4 mmol) of ethyl 5-benzyloxyindole-2-carboxylate in 12 ml of 
DMF, sodium hydride (0.163g, 60% oil dispersion, 4.07 mmol) was added at room 
temperature. The reaction was stirred for 30 minutes. Benzyl bromide (0.44 mL, 3.73 
1 0 mmol) was added at this time and the reaction stirred for another hour. On completion of the 
reaction (monitored by TLC = 0,5 Rf in 3:1 Hexane:Ethyl acetate) it was quenched with 
water, extracted with ethyl acetate (3X). Organic layers were dried over magnesium sulfate, 
concentrated and used for the next step. 

15 gtep 2: 2-(l-9en?;yl-$-bgn/!;ylQXy)mdolCgarboyyic acid 

The ester (3.4 mmol). prepared in step 2, was dissolved in THF (20 mL), methanol 
(20 mL) and then IN NaOH (15 mL) was added. The reaction mixture was stirred at room 
temperature over night at which time it was concenterated, diluted with water, acidified to pH 
20 5 with 10% HCl and extracted with ethyl acetate (3X), the organic extracts were dried over 
magnesium sulfate and concentrated to give the indole acid ( 1.14 g, 94.2 %, TLC = 0.5 Rf 
in 1:1 Hexane: Ethyl acetate with 1% acetic acid). 

Step 3: Ethvl 3>f2-n-benzvl>5>benzvloxvMndolecarboxamidQ^benzQate 

25 

The acid (0.54 g, 1.5 nunol) of step 2, l-(3-dimethylaminopropyl)-3- 
ethylcarbodiimide (EDCI) (0.32 g, 1.66 mmol), 4-dimethylaminopyridine (DMA?) (0.018 g, 
0.15 mmol) and ethyl 3-aminobenzoate (0.27 g, 1.66 nmiol) were stirred in tetrahydrofuran 
(9 mL) at room temperamre overnight. The next day the reaction was diluted with ethyl 
30 acetate and water, extracted with ethyl acetate (3X), dried over magnesium sulfate and 

concentrated. The crude material was purified on silica gel using 3:1 hexane:ethyl acetate to 
give pure amide (0.578 g, 76%, TLC = 0.4 Rf in 3:1 Hexane:Ethyl acetate). 
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The ester (0.578 g, 1.15 mmol), prepared in step 3, was dissolved in THF (13.6 
mL), methanol (13.6 mL) and then IN NaOH (9.6 mL) was added. The reaction mixture was 
5 stirred at room temperature overnight at which time it was concenterated, diluted with water, 
acidified to pH 5 with 10% HCl and extracted with ethyl acetate (3X), the organic extracts 
were dried over magnesium sulfate and concentrated to give the titled compound (0.437 g, 80 
%, TLC = 0.5 Rf in 3:1 hexanerethyl acetate with 1 % acetic acid). 

10 

The Examples 6. 7. 8. 9, 10 and JJ in Table I were prepared by the procedures o f Exampl e 
^ using suitable amines and alkyl halides. 



15 gXAMPLE 12 

3-(2-(3-(2 .4-bis( 1 . 1 -dimethvpropvnph enoxvacety 1 V5-methoxv- 1 -methyn indoWn 
methvlthioacetamido-4-methoxvbenzoic acid 

20 Step 1: 2-r5-MethQxvMndQlvlmethannl 

Ethyl 5-methoxy-2-indolcarboxylate (30 g, 102 mmol) is dissolved in 250 mL of THF 
and cooled to 0* C and Lithium Aluminum Hydride (LAH) (255 mL of a 1.0 M solution in 
THF) is added via addition funnel over 40 minutes. The reaction was stirred a further 2 hours 
25 at 0** C and then worked up by the addition of 4N NaOH (190 mL). The resulting salts are 

filtered and washed with ethyl acetate (3X400 mL), the filtrates are combined and dried over 
MgSOa and concentrated to yield 24.8 g of alcohol, which was used for the next reaction 
directly. 

30 Step 2: 2-f5-methoxy)indolylmethoxv-tert-buthvldimethvlsilane 
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The crude indole alcohol prepared in step 1(6.2 g, 32.6 mmol) was dissolved in 
DMF (10.5 mL). To this solution was added imidazole (5.5g, 81.5 mmol) and t- 
butyldimethylsilyl chloride (5.4g, 35.8 nunol). The mixture was stirred at room temperature 
overnight. The reaction was poured into water and extracted with ethyl acetate (3X). Organic 
5 layers were dried over magnesium sulfate and concentrated. The crude material was purifled 
on a silica gel column using 19:1 hexane:ethyl acetate to give pure product (9.5g, 31 mmol, 
94 % yield, TLC: 0.8 Rf m toluenerethyl acetate 2:1) 

Step 3: 3-(2-tert-butvdimethvlsilvloxvmethvl-5-methQxvMndolvl (2.4>bisri .!- 
10 dimethvpropynphenoxv^methvl ketone 

2.32 g (7.95 mmol) of 2.4-Bis-tert-amylphenoxyacetic acid was dissolved in 
dichloromethane (21 mL), oxalyl chloride (1.4 mL 16.1 mmol) was added, followed by 
dimethyl formamide (0.5 mL) at room temperature. After one hour the reaction is 
15 concentrated and azeotroped with toluene and left on the high vacuum for two hours. 

In another reaction vessel, a solution of the silyl protected indole, prepared in step 2, 
(2 g, 6.56 mmol) in ether (20 mL) was added dropwise to ethyl magnesium bromide (2.4 mL 
of a 3M solution in ether, 7.2 mmol) in ether (10 ml), the latter maintained at -78PC. The 
reaction was stirred at -6CPC for 2 hr. To this reaction solution, the above prepared acid 

2 0 chloride in ether (4 mL) was added slowly. The reaction was maintained between -5CC and 

-60°C for another 2 hrs. The reaction was then quenched with saturated sodium bicarbonate. 
Extracted with ethyl acetate (3X). Organic layers were dried over magnesium sulfate and 
concentrated. The crude material was purified on a silica gel column using 19:1 
Hexane:Ethyl acetate to give pure product (2.36 g, 50%, TLC: 0.15 Rf in hexane:ethyl 
25 acetate 19:1. 

3^ep 4; 3-r2-tert-butvdimethvlsilvloxvmethvl-»5-methQxv-!>methvnindQlvl (2.4-bisn,U 
dimethvpropvnphenoxv^methvl ketone 

3 0 To the ketone (1 .97g, 3.4 mmol) of in step 3 in 12 ml of DMF, sodium hydride 

(0.163g, 60% oil dispersion, 4.07 mmol) was added at room temperamre. The reaction was 
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stirred for 30 minutes. Methyl iodide (0.23 mL, 3.73 mmol) was added at this time and the 
reaction stirred for another hour. On completion of the reaction (monitored by TLC) it was 
quenched with water, extracted with ethyl acetate (3X). Organic layers were dried over 
magnesium sulfate, concentrated and the crude product was used for the next step. 

5 

Step 5: 3>(2-Hvdroxvmethv^5-methoxv-l>methvlMndQlvl (bis-2-4- 
(lA .dimethvlpropynphe noxv^methvl ketone 

A mixture of N-methyl indole, prepared in step 4, (2.01 g, 3.4 mmol) and tetra-butyl 
10 anmioniumfluoride (TBAF) (8.5 mL of a IM solution in THF, 8.5 mmol) in THF (17.9 mL) 
were stirred at room temperature for one hour. At this time the reaction was diluted with 
ethyl acetate and water, extracted with ethyl acetate (3X), dried over magnesium sulfate and 
concentrated. The crude material was purified on silica gel using hexane:ethyl acetate 2:1 to 
yield pure alcohol (0.82 g, 60 %, TLC: 0.3 Rf in 2: 1 hexane:ethyl acetate). 

15 

Step 6: Methyl 3-(2>(3-(2.4-bisn .l>dimethvpropvnphenoxv^acetyl-5-methoxy>l - 
methvlindQlvnmethvlthioacetamido)>4-methoxvben2Qate 

The indole alcohol, prepared in step 5. (0.20 g, 0.43 mmol) was dissolved in 
20 dichloromethane (0.7 mL) and treated with triethylamine (0. 1 mL, 0.64 mmol) and cooled to 
0** C at which time mesyl chloride (0.04 mL 0.52 mmol) was added over 5 minutes, followed 
by addition of two drops of DMF. The reaction was stirred for a funher 2 hour at OC, it 
was then concentrated and used directly for the next reaction. 

The above prepared mesylate was dissolved in DMF (0.8 mL). The solution was 
25 degassed by bubbling nitrogen through for ten min. Cesium carbonate (0.25 g, 1 .29 mmol) 
was added and then thiol (0.11 g, 0.43 mmol), prepared in Intermediate 1, was added. The 
mixture was stirred overnight, then poured into saturated ammonium chloride and extracted 
with ethyl acetate (3X), dried, concentrated. The crude material was purified on a silica gel 
column using hexanerethyl = 2:1 acetate to give pure product (0.12 g, 40%, TLC: 0.3 Rf in 
3 0 hexane:ethyl acetate 1 : 1). 

Step 7: 
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The ester, prepared in step 6. (0.12 g, 0.17 mmol) was dissolved in THF (1.0 mL), 
methanol (1.0 mL) and then IN NaOH (0.4 mL) was added. The reaction mixture was stirred 
at room temperature overnight at which time it was concenterated, diluted with water, 
acidified to pH 5 withl0% HCl and extracted with ethyl acetate (3X), the organic extracts 
5 were dried over niagnesium sulfate and concentrated to give the titled compound (85 mg, 72 
%, TLC == 0.3 Rf in 1:1 HexanerEthyl acetate with 1 % acetic acid). 

EXAMPLES 13. 14. 15 and 16 in Table I were prepared by the procedures of Example 12 
0 using Ethyl 2-(5-benzyloxy)indolecarboxy]ate, acetyl chlorides and suitable alkyi halides. 

EXAMPLE 17 

5 3-(2>(-5-benzylQxy-l-(2.4-bis( I , l-dimett|y)propyl)phgnQXyacetynindo|lmyl) 
methvlthioacetamidobenzoic acid 

Step 1: 2-(5'BenzvloxyMndo!inylmethano l 

Ethyl 5-benzyloxy-2-indolecarboxylate (30 g, 102 mmol) was dissolved in 250 mL of THF 

0 and cooled to 0* C, to which Lithium Aluminum Hydride (LAH) (255 mL of a 1.0 M 

solution in THF) was added via addition funnel over 40 minutes. The reaction was stirred a 
for 2 hours at 0 **C and then worked up by the addition of 4N NaOH (190 mL). The resulting 
salts were filtered and washed with ethyl acetate (3X400 mL), the filtrates were combined, 
dried over MgSQ, and concentrated to yield 24.8 g. This crude material was then dissolved 

5 in glacial acetic acid (260 mL) and die resulting yellow solution was cooled to 15 C, sodium 
cyanoborohydride (18.5 g, 294 mmol) was added portionwise over 10 minutes, and the 
resulting mixmre was stirred for 3 hours. The reaction was quenched by pouring slowly into 
1.5 liters of nearly saturated NaHCC^, extracted with ethyl acetate (3X), dried over MgSQ 
and concentrated to yield a orange solid (29,6 g). 

0 

Step 2: tert-Butvl l-(5-ben2vlQXv- 2>hydroxymethv^lindolinvlfQmiate 
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25 g (85 mmol) of crude alcohol, prepared in step 1, and 4-dimethylaniino pyridine 
(DMAP) (1.19 g, 9.78 mmol) were dissolved in dichloromethane (180 mL). The solution 
was cooled to (? C and then triethylamine (13.6 mL, 98 mmol) was added to it. After 10 
minutes of stirring a solution of di-ten-butyl dicarbonate (21.3 mL, 98mmol) dissolved in 
5 dichloromethane (20 mL) was added via syringe pump over 2 hours. After 1 hour of stirring 
the reaction was quenched by the addition of 1/2 samrated NIJCl solution and extracted with 
CH2Cl2(3X), dried over MgS04 and concentrated to yield 36.3 g of a yellow oil, which was 
purified by column chromatography using a hexane:ethyl acetate gradient of 9:1 to 4:1 to 1:1 
to deliver the product (15.25 g, 44%). 

10 

Step 3: Ethvl 2-(S-benzvloxv-l-tert>but oxvcarbonvnindQlinvlmethvlthioaceiate 

The carbamate, prepared in step 2, (15.25 g, 43 mmol) was dissolved in 

dichloromethane (180 mL) and treated with triethylamine (9.0 mL. 64.4 mmol). The solution 
15 was cooled to -10" C at which time mesyl chloride (4.3 mL. 56 nunol) was added over 5 

minutes. The reaction was stirred for a further 2 hour at -10°C, it was then concentrated and 

used directly for the next displacement reaction. 

The above prepared mesylate was dissolved in DMF (85 mL, degassing the solvent 

is strongly reccomended) cesium carbonate (35 g, 107.3 mmol) was added and then ethyl 
20 thioacetate (4.70 mL, 42.9 mmol) was added. The mixmre was stirred for 1 day, then 

poured into 1/2 smrated ammonium chloride and extracted with ethyl acetate {3X), dried, 

concentrated and chromaiographed (hexane:ethyl acetate gradient 10:1 to 4:1) to yield 8.55 g 

of a yellow oily product. 

25 Step 4: 2-(5-Ben2vloxy-l>tert-butoxvcarbonvn indolinvlmethvlthioacetic acid 

To a solution of the indoline ester, prepared in step 3, (5g, 11 mmol) in IM 
potassium hydroxide in methanol (100 mL), water (10 mL) was added. The reaction was 
stirred at room temperature for two hours at which time it was diluted with water, acidified to 
30 pH 5 with 10% HCl and extracted with ethyl acetate (3X), the organic extracts were dried 

over magnesium sulfate and concentrated to give the indoline acid ( 4.5g, 95.5%, TLC = 0.5 
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Rf in 2: 1 hexane:ethyl acetate with 1 % acetic acid). The crude material was used for the next 
step directly. 



Step S! Ethvl 3.r2-f5-benzvloxv-l-tert- 
5 butoxycarbo nvnindolinynmethylthiQacetamidobenzoate 

The acid (3g, 7 mmol), prepared m step 4, l-(3-diinethylaminopropyl)-3- 
ethylcarbodiunide (L6g, 8.4 mmol), 4-dimethyIaminopyridine (0.85g, 7 mmol) and ethyl 3- 
aminobenzoate (1,27 g, 7.7 mmol) were stirred in tetrahydrofiiran (43 mL) at room 
10 temperamre overnight. On next day the reaction was diluted with ethyl acetate and water, 

extracted with ethyl acetate (3X), dried over magnesium sulfate and concentrated. The crude 
material was purified on silica gel using 3:1 hexane:ethyl acetate to give the product (3.4g, 
85%. TLC = 0.3 Rf in 3:1 hexane:ethyl acetate). 

15 Step 6: Ethyl 3-(2>(5-be n7vlQxvMndQlinvnmethvlthioacetamidobenzoate 

To the indoline (3.4g, 5.9 mmol) of step 5, trifluoroacetic acid (24 mL) was added 
and the reaction stirred for 1 hour at OC. The reaction was quenched by the addition of 
water and the TFA neutralized by the addition of sodium bicarbonate, the aqueous layer was 
20 extracted with ethyl acetate (3X), dried over magnesium sulfate and concentrated. The crude 
material was purified on silica gel usmg 2:1 hexane:ethyl acetate to yield product (2.7 g, 96 
%, TLC - 0.3 Rf in 2:1 hexane:ethyl acetate). 

Step 7: Ethyl 3>f2-(5-benzyloxy-l-(2.4-bisri . l-dimethvnpro pvnphenoxvacetvnindolinvn 
25 mefhyUhiQacetOTidQbepzQa^e 

The 2,4-bis(l,l-dimethyIpropyl)phenoxyacetic acid (0.228 g. 0.78 mmol) was 
dissolved in dichloromethane (2 mL), to which oxalyl chloride (0.14 mL 1.6 mmol) was 
added followed by dimethyl formamide (0. 1 mL) at room temperature. After one hour the 
3 0 reaction is concentrated and azeotroped with toluene and left on the high vacuum for two 
hours. The indoline ester (0.308 g. 0.65 mmol), prepared in step 6, and 4- 
dimethylaminopyridine (0.008 g, 0.066 mmol) were dissolved in dichloromethane (1.2 mL) 
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and then the above prepared acid chloride in dichloromethane (O.SmL) was added followed 
by the addition of triethylamine (0.28mL, 1.95 nunol). The reaction was stirred at room 
temperature overnight, and then diluted with ethyl acetate and water, extracted with ethyl 
acetate (3X), dried over magnesium sulfate and concentrated. The crude material was 
5 purified on silica gel using 2:1 hexane:ethyl acetate to yield product (0.291 g, 60 %, TLC = 
0.4 Rf in 2: 1 hexanerethyl acetate). 

S^gp 8; 

10 The ester (0.231 g, 0.31 mmol) of step 7 was dissolved in THF (4.3 mL), methanol 

(4.3 mL) and than IN NaOH (3.2 mL) was added. The reaction mixture was stirred at room 
temperature overnight at which time it was concenterated, diluted with water, acidified to pH 
5 with 10% HCI and extracted with ethyl acetate (3X), the organic extracts were dried over 
magnesium sulfate and concentrated to give the titled product ( 0.207 g, 93.2 %, TLC = 0.3 

15 Rf in 2:1 hexanerethyl acetate with 1.5 % acetic acid). 

EXAMPLE 18 

20 3-f2-f-g-Bemylo?^y-i-f2,4-i?i$(i,i-4imgthy)prppyl)phgnQxyacgtyl)in 

methvlthiQac etamido-4-methvlbenzoic acid 

Step 1: Ethvl 2-r5-benzvloxvMndolinvlmethvlthiQacetate 

25 The N-tert-butoxycarbonyl indoline (3.0 g, 6.6 mmol), prepared in step 3 o f Examp le 

17, was added to a flask and cooled to O^C. To this reaction mixture trifluoroacetic acid was 
added (35 mL) and the reaction was stired for 1 hour at O^C and then 1 hour at rt. The 
reaction was quenched by the addition of water, and the TFA was neutralized by the addition 
of solid sodium bicarbonate, the aqueous layer was extracted with ethyl acetate (4X) and 

30 dried over magnesium sulfate and concentrated to an orange oil (1.85 g, 79%) that was used 
directly for the next step. 
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Step 2: Ethvl 2-f5~henzvloxv-l-f2.4-hKsn . Kdimethv^DroDvi^DhenoxvacetvlV 
indolinvlmethvlthioacetate 



2,4-Bis(l,l-diinethy)propyl)phenoxyacetic acid (2.0g, 6.8 mmol), dichloromethane 
5 (15 mL), oxaiyl chloride (1.2 mL, 13.6 mmol), dimethylformamide (0.1 mL) were stirred at 
0** C for 45 minutes at which time the reaction is concentrated and azeotroped with toluene 
(IX) and concentrated on the high vac for 2 hours before use. The indoline ester (1.85g, 5.2 
mmol), prepared in stepl, and 4-dimethylaminopyridine (0.08 g) were dissolved in 
dichloromethane (15 mL) and then the above generated acid chloride in dichloromethane (5 
10 mL) was added followed by the addition of triethylamine (0.95 mL, 6,8 mmol). The reaction 
was stirred 16 hours at rt, worked up and concentrated (4.0 g, orange oil), chromatographed 
using a 9: 1 to 6: 1 gradient of hexaneiethyl acetate to yield the product (2,5g, 75%) that was 
used for the next step without further purification. 

15 Step 3: 2>f5-Benzvloxv-l-(2.4-bis(l.l- 

dimethv^propyl^phenoxyacetynindolinvimethylthioacetic acid 

The ester (2.5 g, 3.9 mmol). prepared in step 2, was dissolved in THF (20 mL), 
methanol (6 mL) and then IN sodium hydroxide (12 mL) was added. The resulting mixture 
20 was stirred 24 hours at which time it was concentrated, diluted with water, acidified to pH 4 
with concentrated HCl and extracted with ethyl acetate (4X), the organic extracts were dried 
over magnesium sulfate, concentrated, and purified via chromatography (3:1 hexaneiethyl 
acetate with 1 % acetic acid) to yield 1.17 g ( 50%) of the product as white solid. 

25 Step 4: Methvl 3-(2-(5-benzvloxv-l-(2.4-bisn.l-dimethv>propvnDhenoxvacetvnindolinvn 
methvlthiQacetamido-4-methylbenzoate 

The acid (0.20 g, 0.33 mmol), prepared in step 3, EDCI (0,08 g, 0.43 mmol), 
DMAP (4 mg. 0.03 mmol) and methyl 3-amino-4-hydroxy benzoate (0.06 g, 0.33 mmol) 
3 0 were dissolved in THF (3 mL) and refluxedl6 hours. Aqueous workup with ammonium 

chloride and ethyl acetate and purification via silica gel chromatography (hexaneiethyl acetate 
3: 1) yielded 0. 13 g (52%) of the product as a white solid. 
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The titled compound was prepared from ester, prepared in step 4, according to the 
procedure described in step 3. 

5 

EXAMPLES 17 to 36 in Table 2 were prepared according to the procedurs described in 
either £2^aiXl{2lsJJ or Example 18. 



10 
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2>f5«Benzvloxv-Nr3.S-b!srtr ifIuorQmethv nphenoxvacetvlMndolinvnmethvlthioacetic acid 

5 Step 1 ! 2-r5>Benzvloxv-l-n.5-hisrtrifluQromethvnDhenoxvacetvnindoHnvnmethanoi 

A 1-L oven-dried round bottom flask fitted with a magnetic stirring bar and 
equalizing dropping funnel was charged with 17.0 g ( 59 mmol) of 3,5- 
bis(trifluoromethyI)phenoxyacetic aci, DMF (5 drops) and anhydrous CHCU (300 mL). 

10 Oxalyl chloride (23 mL, 263 mmol) was added dropwise over 10 min. After stirring for 2.5 
h at room temperature solvent, excess oxalyl chloride were removed in vacuo to afford acid 
chloride as a white solid. This was used immediately in the next reaction. 

A 1-L oven-dried round bottom flask fitted with a magnetic stirring bar and 
equalizing dropping funnel was charged with 15.3 g (60 mmol) of 2-(5- 

15 Benzyloxy)indolinylmethanol, prepared in step I o f Example 17, DMAP (0.73 g, 6 mmol) 
and anhydrous CHjCU (300 mL). After cooling to 0°C, a solution of above prepared acid 
chloride (59 mmol) in anhydrous CHCK (100 mL) was added dropwise, followed by NEj (9 
mL, 64.7 mmol). After stirring for 1 h at O^'C the reaction mixture was washed with 
saturated NaHCQ solution (100 mL), 1 N HCl solution (100 mL) and HO (100 mL), dried 

20 over Na2S04 and filtered. The solvent was removed in vacuo. Purification by column 
chromatography in silica gel using 25-40% AcOEt in hexane afforded product as a light 
yellow solid. Yield 22.0 g (71 %). 

Step 2: Ethvl 2-(5-ben2vloxv-l-(3.5-bisftrifluoromethyl)phenQxvacetvnindo!invn 

25 rngthylrtiioacmtg 

A 500-mL oven-dried round bottom flask fitted with a magnetic stirring bar was 
charged with alcohol (19.0 g, 36.15 mmol), prepared in step 1, anhydrous CHCU (300 mL), 
and NEt3 (7.5 mL, 54.23 mmol). MsCl was added dropwise over 2 min and the reaction 
3 0 mixture was stirred at room temperature for 10 min. The solution was diluted with CHCU 
(500 mL) and washed with IN HCl solution (100 mL) and saturated NaHCQ solution (100 
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mL). The CHiCk solution was dried over NaS04and filtered. The solvent was removed and 
the mesylate was used in the next step without further purification. 

A 500-mL oven-dried round bottom flask fitted with a magnetic stirring bar was 
charged with ethyl thioacetaie (4.2 mL, 38.5 mmol), and anhydrous THF (75 mL). After 
5 cooling in a dry ice/acetone bath NaN(SiM^)2 (1 M solution in THF, 50 mL, 50 mmol) was 
added. After 15 min a solution of above prepared mesylate (21 g, 35 nunol) in anhydrous 
THF (60 mL) was added. After 15 min the reaction mixture was allowed to warm to room 
temperature. After stirring at room temperature for 100 min the reaction was heated at reflux 
for 4 h. The solution was allowed to cool to room temperature. It was diluted with CHCI3 
10 (500 mL), washed with saturated NaCOj solution (200 mL) and IN HCl solution (200 mL). 

The organic solution was dried over Na;S04and filtered. The solvent was removed in vacuo. 
The crude material was purified by column chromatography on silica gel using 15% AcOEt in 
hexane to afford 13.8 g (63%) of product. 

15 Step 3: 

A 250-mL round bottom flask fitted with a magnetic stirring bar was charged with 
ester (12.45 g, 19.8 nunol). prepared in step 2, THF (100 mL), MeOH (33 mL) and HO (33 
mL). LiOHHjO (1.08 g, 25.7 mmol) was added and the reaction mixmre was stirred at 
20 room temperature for 3 h. The solvents were removed in vacuo. The residue was taken into 
IN HCl solution (200 mL) and extracted with AcOEt (2 x 400 mL). The combined extracts 
were washed with 1 N HCl solution (100 mL), dried over NaS04and filtered. The solvent 
was removed in vacuo to afford the tided compound. Yield 11.9 g (100%). 

25 
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EXAMPLE 38 

5-f2-f-5-Bcn2vloyv-l-f3,5-hisftrifluoromcthvnDhenoxvacetvlMndolinvnmethvlthi^^ 
5 bcnzene>1.3-dicarboxv1ic acid 

Step 1 : 5-(2-(-5>Benzvloxv-l-r3.5-bisftrifluoromethvnphe noxvacetvlMndQHnvl ^ 
methvlthioacetamido^henzene- 1 ^-diearhnxylate 

10 A 100-mL oven-dried round bottom flask fitted with a magnetic stirring bar was 

charged with acid (1.2 g, 2 mmol), prepared in step 3 o f Example 37, anhydrous THF (40 
mL), EDCI (0.544 g, 2.8 mmol). DMAP (0.024 g, 0.2 mmol), and 5-amino-l,3- 
benzenedicarboxylic acid (0.46 g, 2.2 mml). The reaction mixaire was heated at reflux until 
no change was detected by TLC. The solvent was removed in vacuo. The residue was 

15 dissolved in CH,CI, (200 mL), washed with 1 N HCl solution (25 mL), dried over NaS04 

and filtered. The solvent was removed in vacuo. The crude material was purified by column 
chromatography on silica gel using 1-2% MeOH in CHCU to afford 1.2 g (77%) of product. 

Stgp 3; 

20 

A 25-mL round bottom flask fitted with a magnetic stirring bar was charged with 
ester (0.6 g, 0.76 mmol), prepared in stepl, THF (7.5 mL), MeOH (2.5 mL) and H20 (2.5 
mL). LiOH H2O (0.084 g, 2 mmol) was added, and the reaction mixture was stirred at room 
temperature for 6 h. The solvents were removed in vacuo. The residue was taken into IN 
25 HCl solution (10 mL) and extracted with AcOEt (2 x 50 mL). The combined extracts were 
dried over Na2S04 and filtered and removed in vacuo. The crude material was purified by 
column chromatography on silica gel (eluant: 5% MeOH in CHC13 + 0.5-0.7% AcOH) to 
yield 0.28 g (46%) of the titled compound. 

30 

EXAMPLES 39. 40. 43 in Table 3 were prepared according to the procedurs described in 
either Example 38 . 
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EXAMPLR 41 

5-(?>f-5^BgnzYloxv-l-f3,g-bisftrifluoromethvnDhenoxvacetvlMndnnn v nme^ 
3-hvdroxvmethvlben7oic ai^iri 

♦ 

Stgp 1; Methyl g-(?-^5-be^^vl0XV-^O.5-bis(t^flllO^0methvnph P nQxvacetvnindnlinvn 
mcthvlthioacetamidoV3-tert-butvldimethvlsilvlQxvm ethvlben7nafe 

This compound was prepared according to the procedure described in step 1 of 
£xam£d£38. 

StgP 2\ MCthvl 5-(2>r-5-benzvloxv-l-G.5-bi5;rtrifluQrQmethvnp h enoxvacetvl^indnHnvn 
methvlthioacetamidoV^-hvdroxyme thvlbenzoate 

A 25-mL oven-dried round bottom flask fitted with a magnetic stirring bar was 
charged with silyl propected ester (1.32 g, 1.5 mmol), prepared in step 1, anhydrous THF 
(10 mL), and TBAF (1 M solution in THF, 2.5 mol equiv.). The reaction mixmre was 
stirred at room temperature for 3 hours. The solvent was removed in vacuo. The oily 
residue was purified by column chromatography on silica gel using 0-30% AcOfit in CKCU. 
to afford 0.94 g (92%) of desired product. 

The titled compound was prepared according to die procedure described in step 2 of 
Example 33. 



EXAMPf ,F>4? in table 3 was prepared according to the procedures described i n Example 4 1. 
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5-f2H^-5-HvdrQXV-1-r3.S-hisftrifluoromethvnphenoxvacetviMndolinvnmeth yk^ 
benzene-l.S-dicarbQxvlic aHH 

5 

Step 1 ; 2-(5-Hvdroxv>l -n . 5-bisftrifluoromethvnDhenoxvacetvnmd oHnv!^methann l 

A 500-inL Parr Hydrogenation bottle was charged with 2-(5-Benzyloxy-l-(3,5- 
bis(irifluoromethyI)phenoxyacetyl)indolinyI)methanol (10 g, 19.1 mmol). prepared in step 1 
10 of Example 37, 5% Pd on carbon (1 .0 g), AcOEt (150 mL) and MeOH (100 mL) and 

subsequently hydrogenated at 50 psi for 18 h. The reaction mixture was filtered through 
Celiie and concentrated in vacuo to afford crude product. This was used in the next step 
reaction without further purification. 

15 Step 2: 2>(S-r4^Methoxv^hen 7vloxv- 1.(3,5- 

bisf^rifluorom^tfiynphgnQxy^cetyDindQlinyDmethanQl 

A l-L oven-dried round bottom flask fitted with a magnetic stirring bar and reflux 
condenser was charged with alcohol (8.56 g, 19.7 mmol), prepared in stepl, 200 mesh 

20 K2CO3 (6.53 g, 47.2 mmol), KI (3.91 g. 23.6 mmol) and finally the p-methoxy benzyl 

chloride (3.2 mL, 23.6 mmol) in 450 mL of anhydrous acetonitrile. The reaction mixture 
was heated at reflux for 4 h. The reaction mixture was partitioned between AcOEt (500 mL) 
and H2O (200 mL). The aqueous layer was extracted with AcOE<3 x 500 mL). The 
combined AcOEt extracts were washed with brine (500 mL), dried over NaSOjand filtered. 

25 The solvents were removed in vacuo. Purification of the residue by column chromatography 
on silica gel (eluant: 40% AcOEt in hexane) afforded desired product. Yield 8.7 g (83%). 

Step 3: Methvl 5~(2>(-5-(4-methoxv^benzvloxv-K n.5-bis(trifluoromethvnphenoxvacetyl ) 
indQlinvnmethvlthioacetamido^benzene-1. 3-dicarboxvlate 

30 

A l(X)-mL oven-dried round bottom flask fitted with a magnetic stirring bar was 
charged with alcohol (3.2 g. 5.77 mmol), prepared in step 2, and anhydrous CH2U (44 mL). 
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The reaction mixture was cooled to a*C and added anhydrous E|N (1.2 mL, 8.61 mmol) 
followed by MsCl (0.53 mL, 6.84 nunol). The reaction mixture was stirred at OPC for 5 
min. The reaction mixture was partitioned between CHCU (100 mL) and H^O (50 mL). 
The aqueous layer was extracted with CHCl2(3 x 100 mL). The combined CRCU extracts 

> were washed with 1 N HCl solution (100 mL), saturated NaHCQ solution (100 mL), HjO 
(ICX) mL), brine (100 mL), dried over NaS04and filtered. The solvents were removed in 
vacuo to afford mesylate. This was used in the next step reaction without further 
purification. 

A 100-mL oven-dried round bottom flask fitted with a magnetic stirring bar 
I and reflux condenser was charged with above prepared mesylate (3.60 g, 5.70 mmol), 

anhydrous CS.CO3 (5.19 g, 15.9 mmol) and anhydrous DMF (20 mL). The reaction solution 
was passed through N> for 15 min. Methyl 5-thioacetamido-l,3-ben2enedicarboxylate, 
prepared in Intermediate 2, was added in one portion and the reaction mixture was heated at 
50 **C for 18 h. The reaction mixture was panitioned between AcOEt (500 mL) and HO 
(200 mL). The aqueous layer was extracted with AcOEi(3 x 100 mL). The combined 
AcOEt extracts were washed with samrated NaCOj solution (100 mL), H.0 (100 mL), brine 
(500 mL), dried over Na.S04and filtered. The solvents were removed in vacuo. Purification 
of the residue by column chromatography on silica gel (eluant: 5% AcOEt in CHCU ) 
afforded product. Yield 2.5 g (53%). 

StgP 4; Methyl 5-(2-r-5-Hvdroxv-1-r3.5-hisrtriflnnr omethvnphenoxvacetvn 
indQlinvl)methvlthioacetamidQ^ben7e ne-1.3-dicarhnxv1atft 



A 100-mL oven-dried round bottom flask fitted with a magnetic stirring bar was 
charged with ester (2.60 g, 3.17 mmol), prepared in step 3, and anhydrous CHCl, (30 mL). 
To the reaction mixture was added TFA (25 mL) in several portions over 1 min. The 
reaction mixture was poured onto 500 mL samrated NaHCQ solution and extracted with 
CH2Cl2(3 X 100 mL). The combined CHCU extracts were washed with saturated NaCOj 
solution (200 mL), H.O (200 mL), brine (500 mL), dried over NaS04and filtered. The 
solvents were removed in vacuo. Purification of the residue by column chromatography on 
silica gel (eluant: 12.5% - 20% AcOEt in CHCU ) afforded the product. Yield 1.5 g 
(68%). 
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A 25-mL round bottom flask fitted with a magnetic stirring bar was charged with 
ester (270 mg, 0.40 nmiol), prepared in step 4, LiOH hydrate (3.3 equiv.), THF (3.6 mL), 
5 MeOH (1.2 mL) and H>0 (1.2 mL). The reaction mixture was heterogeneous with white 

solid suspended in the solution. After stirring for 4 h, more solvents were added in 3 : 1 : 1 
= THF : MeOH : HiO to make a clear solution. The reaction mixture was stirred at room 
temperature for 18 h and monitored by TLC. The reaction mixture was acidified with 1 N 
HCl solution to pH = 2 or with acetic acid to pH = 4 and then partitioned between AcOEt 
10 (20 mL) and H2O (20 mL). The aqueous layer was extracted with AcOE<3 x 20 mL). The 
combined AcOEt extracts were washed with HO (20 mL), brine (20 mL), dried over NaS04 
and filtered. The solvents were removed in vacuo. Purification of the residue by column 
chromatography on silica gel followed by recry stall ization from acetone / hexane afforded 
130 mg of the titled compound (50%). 

15 

EXAMPLE 45 

5-f2-fg-f3,g-PibrQmQ)bQnz:ylQw-l-f3»5-bisftriflwromgihyl)phgnpxyaggtyl)ind 

20 methvlthioacetamido^benzene-l -3-dicarboxvlic acid 

Steo 1 : Methvl 5-(2-(5-(3 .5-Dibromo>ben2vloxy- 1-(3 .5-bis(trifluorQmethynphenoxvacetvn 
indolinvnmethvlthioacetamido^benzene- 1 .S-dicarboxvlate 

25 A 25-mL oven-dried round bottom flask fitted with a magnetic stirring bar and reflux 

condenser was charged with methyl 5-(2-(-5-Hydroxy-l-(3,5- 

bis(trifluoromethyl)phenoxyacetyl) indoIinyl)methylthioacetamido)benzene- 1 ,3-dicarboxyiate 
(0. 19 g, 0.27 mmol), prepared in step 4 o f Example 4, 200 mesh KCO3 (2.4 equiv.) and 3,5- 
dibromobenzyl bromide (1.2 equiv.) in 7.5 mL of anhydrous acetonitrile. The reaction 
3 0 mixmre was heated at 70*^0 for 2 h. The reaction mixoire was partitioned between AcOEt 
(30 mL) and H.O (20 mL). The aqueous layer was extracted with AcOE<3 x 30 mL). The 
combined AcOEt extracts were washed with brine (50 mL), dried over NaS04and filtered. 
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The solvents were removed in vacuo. PuriHcation of the residue by column chromatography 
on silica gel using 15% EtOAc in dichloromethane afforded 0.20 g of the product (77%). 



StQp 2: 

5 

The titled compound was prepared from the ester, prepared in step 1, according to 
the procedure described in step 5 o f Example 44 . 

10 EXAMPLES 46 to in table 4 were prepared according to the procedures described in 
Example 44, but using corresponding alkylating reagent. 

EXAMPLE 

15 

Methvl 3-a-r5-benzvloxv-l-(4-benzvlbenzQ vnindoIinvnmethylthio acetamido>benzoate 

4-Benzylbenzoic acid (0.19g, 0.91 mmol) was dissolved in dichloromethane (2.3 
ml), next oxalyl chloride (0.16 mL, L82 mmol) was added followed by dimethylformamide 

2 0 (0.5 mL) at room temperature. After one hour the reaction was concentrated and azeotroped 

with toluene and left on high vaccum for two hours. 

Ethyl 3-(2'(5-benzyloxy)indoIinyl)methylthioacetamidobenzoate (0.308 g, 0,65 
mmol), prepared in step 6 of Examle 17, and 4-dimethylaminopyridine (8 mg, 0.066 mmol) 
were dissolved in dichloromethane (L2 mL) and then the above prepared acid chloride in 
25 dichloromethane (0.5 mL) was added followed by the addition of triethylamine (0.28 mL, 
L95 mmol). The reaction was stirred at room temperature overnight. The reaction was 
diluted with ethyl acetate and water, extracted with ethyl acetate (3X), dried over magnesium 
sulfate and concentrated. The crude material was purified on silica gel using 2: 1 
hexanerethyl acetate to yield 0.354 g of the titled product (81.7%, TLC = 0.4 Rf in 2:1 

3 0 hexane:ethyl acetate). 
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:^-r2.r5>BenzvlQXv.l-(4-benzvlbp nTnvnindnUnvnmethvlthioacetamM 

5 The ester (0,354 g, 0.53 mmol), prepared in Example 51, was dissolved in THF (5.6 

mL), methanol (5.6 mL) and than IN NaOH (4.2 mL) was added. The reaction mixture was 
stirred at room temperature overnight at which time it was concentrated, diluted with water, 
acidified to pH 5 withlO% HCl and extracted with ethyl acetate (3X). The organic extracts 
were dried over magnesium sulfate and concentrated to give the titled product (0.32 g, 94.4 
10 %, TLC = 0,3 Rf in 2:lhexane:ethyl acetate with 1.5 % acetic acid). 

EXAMPLES 53 to 58 in Table 5 were prepared according to the procedures described in 
Example 5 1 and 52. 

15 

EXAMPLE 59 

3-f2-f5-Benzvloxv-l-(2«naphthoxvacetvnindQlinvnm ethvlthioacetamidoV4-methoxvben2oic 
20 acid 

Step 1: Methvl 3-(2-(5-benzylQxyindolin vnmethv1thioflreramido^^-methoxvbenzoate 

This compound was prepared according to the procedures described in step 6 of 
2 5 Example 17 . but with methyl 4-methoxybenzoate. 

Step 2: Methvl 3-(2-(5-benzvloxv-l-(2-naphth nxvacetvnindolinvnmethvlthioacetamidoM- 
IDgthQxytjenzo^te 

30 The indole ester (0.22 g, 0.45 mmol), prepared in step 1, 2-naphihoxyacetic acid 

(0. 1 1 g, 0.53 mmol)» EDCI (0.10 g, 0.53 mmol) and DMAP (5 mg, 0.04 mmol) were 
weighed into a flask that was equipped with a condenser, flushed with nitrogen, and then 
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tetrahydrofiiran (5 mL) was added and the reaction was brought to reflux for 18 hours; the 
reaction was diluted with 1/2 saturated ammonium chloride and ethyl acetate, extracted 3X 
with ethyl acetate, dried over magnesium sulfate, concentrated to yield (0.30 g, 100% crude) 
a white solid that was used without purification. 

Stgp 3; 



The ester ( 0.12 g, 0.20 mmol), prepared in step 2, was dissolved in THF/ methanol 
and then IN sodium hydroxide (0.8 mL) was added and the resulting mixture was stirred 16 
10 hours at RT and a further 5 hours at 45C, workup yielded 0. 12 g of a yellow solid that was 

purified via preparative TLC (1:1 hexane:ethyl acetate with 1% acetic acid) to yield 0.12 g of 
the titled product (95%). 

15 EXAMPLES 60 to 63 in Table 5 were prepared according to the procedures described either 
in Example 59 or in Examples 51 and^. 

EXAMPLE 64 

20 

3-f2-(5-bgP2ylQxy- 1 -tgn-butoxygarbonyHindQliny Hmgthylsy lfonyl^cgtami<jot)gn?oic ^cid 

Step 1: Ethvl 3>f2-(5-benzvloxv-l-tert-butoxvcarbonvnindolinvnmethvlsulfonvl 
acetamidobenzoate 

25 

To a solution of Ethyl 3-(2-(5-benzyloxy-l-tert-butoxycarbonyl)indoIinyl)methy 
Ithioacetamidobenzoate (0.05g, 0,09 mmol), prepared in step 5 o f Exampl e 17, in 
dichloromethane (0, 1 mL) at room temperature, m-chloroperbenzoic acid (0,06g of 60% m- 
cPBA, 0,21 mmol) was added and the reaction stirred overnight. Next day the reaction was 
3 0 quenched with an aqueous solution of sodium bicarbonate, extracted with ethyl acetate (3X), 
dried over magnesium sulfate and concentrated. The crude sulfone (0.52g, 98%, TLC = 0.3 
Rf in 1:1 hexane:ethyl acetate) was used for the next reaction directly. 
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The titled compound was prepared according to the procedure described in step 3 of 
Emnols 59. 

5 

EXAMPLES 66 and 65 were prepared according to the procedures described i n Example 1 8. 

10 EXAMPLE 67 

2-f2>(>g>Bcn2;vlQXV-l-f2.4-bis(Ll-dimethv)DroDvnphenoxvacetvnindolinvnmet hvlthioben2oi c 
acid 

15 Step 1 : $-Benzvloxv-l-(2>4-bisn . l-dimethv^prop vnDhenQxvacetvn-2-hydroxvmethvlindolin e 

The diisopropylethylamine (3.5 mL, 20.5 mmol), DMAP(0.25 g, 2.05 mmoi) and the 
indoline alcohol (4.53 g, 17.7 mmol), prepared in step 1 o f Example 17, were weighed into a 
flask which was flushed with nitrogen and cooled to 0 C at which time a 0* C solution of di- 

2 0 tert-amylphenoxyacetyl chloride (20.5 mmol) in CHCl2(50 mL) was added via cannula. 

The resulting solution was left to warm to room temperature overnight and then quenched by 
the addition of 1/2 saturated anunonium chloride and CHCU, the solution was extracted with 
CH2Cl2(3X), the combined layers were dried over magnesium sulfate and concentrated to 
yield (10.4 g) of a yellow foam that was purified via chromatography using a gradient 

25 (hexanerethyl acetate 7:1 to 3:1 to 1:1) to yield 3.62 g of the product. 

Step 2: 2>(5-BenzvlQx vM2.4>bisn. l-dimethv^propvnphenoxvacetvnindolinvlmethvl . 

m^^hylsuifonatg 

^0 To a solution of alcohol (1.2 g, 2.26 mmol) in CHCU (15 mL), prepared in step 1, 

is added triethylamine (0.44 mL, 3.16 mmol). The solution is brought to -50PC and then 
mesyl chloride (0.23 mL, 2.93 mmol) is added. The mixmre is stirred 2 h at -50PC. 
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quenched with saturated ammonium chloride and allowed to come to rt. The mixture is taken 
up in CHCI3 (50 mL), washed with saturated sodium bicarbonate (1 X 10 mL), brine (1 X iO 
mL), dried (MgS04), filtered and concentrated to afford the product (1.19 g, 86%). 

5 Step 3: Methvl 2-r2-f-S-ben2vloxv-l-f2.4.bisn i-dimethv^prQpvnphenQxvacetvn 

mdolinyDmPthylthiobgiwoatg 

To a solution of mesylate (0.54 g, 0.89 mmol), prepared in step 2, in degassed DMF 
(2 mL) is added CsCQ (0.724 g, 2.22 mmol) and methyl thiosalicylate (0.134 mL, 0.98 
10 mmol). The mixture is stirred 4 h, taken up in ethyl acetate (20 mL), washed with brine (3 X 
3 mL), dried (MgS04), filtered and concentrated. Chromatography (gradient, hexanerethyl 
acetate 15:1 to 4:1) afforded 0.53 (86%) of the title compound as a yellow oil. 

15 

The titled compound was prepared according to the procedure described in step 3 of 
E^^^male 59. 



20 EXAMPLE 68 was prepared according to the procedures described i n Exampl e 67. 



EXAMPLE 6Q 

25 3-m>(2-f-5-Ben2vloxv-l-r2.4-bisf M-dimethv^propynphenoxyacetynindolinyn 
methvlthioethvnaminobenzoic acid 

The titled product was prepared according to the procedures described in step 3 of 
Example 59, but using Intermediate 15. 

30 
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3-N■Methvl^(2-^5-Benzvloxv-l■(2.4-b^s^.l-dimethv^p^opvnphenoxvaceM 
methvlthioacetamidgMt^methnxybenzoic acid 

5 

An oven-dried 100 mL, 3-neck round bottom flask, equipped with a stir bar and 
nitrogen inlet, was charged with methyl 3-(2-(-5-Ben2yloxy-l-(2,4-bis(l,l-dimethy)propyl)- 
phenoxyacetyl)indolinyI)methyhhioacetamido-4-methoxybenzate (581 mg, 0.757 mmol), 
prepared in the synthesis of Example 20 using the procedures described i n Exampl e 18. and 

10 10 mL of THF was added via syringe. To the resulting yelHow solution was added NaH 

(60% suspension in mineral oil, 39 mg, 0.975 mmol). The reaction mixmre was stirred at 25 
*'C for 1.5 h to afford a pale suspension. Methyl iodide (161 mg, 1.14 mmol) was added, and 
the reaction mixmre was stirred at 25 ''C for 2 days. After chilling to 0 "^C, water was added 
(10 mL), followed by 50 mL of half saturated anunonium chloride, and 100 mL of EtOAc. 

15 The layers were separated, and the aqueous phase was extracted once with EtOAc (50 mL). 

The combined organic phases were dried (sodium sulfate), filtered, and concentrated to afford 
0.6 g of crude product as an orange oil. This material was dissolved in 15 mL of THF and 10 
mL of methanol, and 7 mL of IN NaOH solution was added, under nitrogen. After being 
stirred for 2 h at 25 **C, the reaction mixmre was concentrated to dryness on the rotary, and 

20 100 mL of IN HCl, and 100 mL of EtOAc were added. The layers were separated, and the 
organic phase was dried (magnesium sulfate), filtered, and concentrated. The crude material 
obtained (0.565 g) was purified by colunm chromatography on silica gel (eluant: chloroform 
to 3% MeOH in chloroform) to afford the titled compound (0.415 g, 70% yield). 

25 

EXAMPLE y\ was prepared according to the procedures described i n Example 70 . but using 
aliyl bromide. 



30 
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3-(2-f5-ben2vloxv-l-f2>f4-pvridinvn>ethvIMndoHnynmethvlthioacetamidob^ acid 

5 Step 1: Ethvl 3>(2-f5-benzv1oxv-l-Q-r4- 

pvridinynethvl^indolinvnmethylthioacetamidQbenzoate 

To a solution of ethyl 3-(2-(5-benzyloxy)indolinyl)inethylthioacetamidobenzoate 
(0.30 g, 0.63 mmol), prepared in step 6 o f Example 17, in dichloromethane (3.0 mL) and 

10 acetic acid (2.0 mL), 4-vinylpyridine (0.08 mL, 0.75 mmol) was added. The reaction was 

stirred at room temperature overnight. The reaction was quenched with half saturated sodium 
bicarbonate, extracted with ethyl acetate (3X), dried over magnesium sulfate and 
concentrated. The crude material was purified on silica gel using a gradient of 2:1 
hexane:ethyl acetate to 100% ethyl acetate to yield 0.023 g of product (25 %, TLC = 0.7 Rf 

15 in ethyl acetate). 

Step 2: 

The titled compound was prepared according to the procedure described in step 3 of 
20 Example 59. 

EXAMPLE 73 

25 3-(2-(5-benzvloxv-l-(2-naphthvnmethvMndolinvnmethvlthiQacetamidohen2oic acid 

Step 1: Ethvl 3-(2-(5-benzvloxv-l-r2-naphthynme thyMndolinvn methylthioacetamidoben2oate 

A mixture of 3-(2-(5-benzyloxy)indolinyl)methylthioacetamidobenzoate (0,2g, 0.42 
3 0 mmol), prepared in step 6 of Example 17. 2-(bromomethyl)naphthalene (0.1 g, 0.42 mmol) 
and potassium carbonate (0.17 g, 1.26 mmol) in N,N-dimethylformamide (2 mL) was stirred 
at room temperature overnight. Next the reaction was diluted with ethyl acetate and water, 
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extracted with ethyl acetate (3X), dried over magnesium sulfate and concentrated. The crude 
material was purifled on silica gel using 2:1 hexane:ethyl acetate to yield 0.22 g of product 
(85 %, TLC = 0.5 Rf in 2:1 hexanerethyl acetate). 

5 Step 2: 

The titled compound was prepared according to the procedure described in step 3 of 

10 

EXAMPLES 74 and 25 in Table 6 were prepared according to the procedures described in 
Example 73 . 

15 EXAMPLE 76 

2-f2-(-5-Benzvloxv>l>(2>naphthvnmethviMndQlinv!^methvlthiQben2oic acid 

Step 1 : 2-(2-(-5-Benzvloxv-l-n . 1-dimethvnethoxy carbonylMndolinvnmethvl 
20 methylsvlfonatfi 

ten-Butyl l-{5-benzy!oxy-2-hydroxymethy)lindolinyIformate (6.72 g, 19 mmol), 
prepared in step 2 of Example 17 . was dissolved in CHCK (80 mL, dried over MgSQt 
before use). The clear yellow solution was cooled in a dry-ice bath. 1^ (4.0 mL) was then 
25 added followed by methanesulfonyl chloride (2.0 mL). The reaction mixture was stirred for 
2 h at -40 °C then quenched with BO. It was washed with satuarated NaHCQ (300 mL) 
and the aqueous layer extracted twice with CHCI,. The combined CHjCK layers were dried 
over MgSOj, filtered and evaporated to dryness to give the product (7.30 g, 89.1 % yield), 
which was used for the next reaction directly. 

30 

S;ep 2: Methvl 2-(2-(5-Benzvloxv-l-( 1 . l-dimethyne thoxvcarbony nindolinvnmethvlthio 
b^pzoate 
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Mesylate (7.2 g, 1.8 mmol), prepared in step 1, was dissolved in DMF (50 mL). 
The clear light brown solution was degassed by vigorously bubbling with Ar for 30 min. 
Cesium carbonate (13.8 g) was added followed by methyl thiosalicylate (2.4 mL). The 
solution changed to a bright yellow and the suspension was stirred overnight. Methyl 

5 thiosalicylate (0.15 mL) was added to complete the reaction and the mixture was stirred 

overnight. The reaction was then quenched by the addition of saturated NaHC9(400 mL). 
The mixture was extracted with CHCl, (3 x) and the combined CmCU solution was back- 
washed with H,0 (200 mL). The organic layer was dried over MgSQ, filtered and 
evaporated to dryness to give the product (9.71 g, 99%). 

0 

Step 3; Methvl 2-(2-(5-Ben7vloxv>indolinvnmethvlthiohen7nare 



Ethyl acetate (75 mL, dried over MgS04 before use) was charged in a 500 mL round 
bottom flask. HCl gas was bubbled through and the EtOAc/HCl solution was cooled in an 

15 ice bath. Methyl ester (8.4 g), prepared in step 2, was dissolved in EtOAc (25 mL, dried 
over MgS04 before use). This solution was transferred to die HCl/EtOAc solution by 
syringe. The solution turned to red and was stirred in an ice bath. A white precipitate 
appeared in 1 h and the solution was stirred overnight to complete the reaction. The solid 
was collected by filtration, washed with dry EtOAc, suspended in saturated NaHC9(175 

20 mL) and stirred with EtOAc (400 mL). The milky emulsion gradually dissolved and the 
mixture changed to a clear solution. The layers were separated and the aqueous layer was 
extracted (2 x) with EtOAC, while the combined EtOAC layers were dried over MgS04, 
filtered and evaporated to dryness to give the product (6.06 g, 90 % yield). 

25 Step 4: Methyl 2-(2-fg-Pgn^yloxy-H4-bepgyl)bgn2ynipdolinyl)^iethylth i ob^^ 

In a 50 mL round bottom flask, ester (1 g), prepared in step 3, was dissolved in 
DMF (6 mL). p-Benzylbenzyl bromide was added (1 eq) followed by KCO3 (1 eq). The 
reaction mixture was stirred overnight at room temperature. To complete the reaction 
30 additional p-benzylbenzyl bromide (0.5 eq) was added and the reaction was stirred for 

another 2 hours. After its completion, the reaction was diluted with HO and extracted with 
EtOAc (2 x). The organic layers were combined and dried over MgSQ. The MgS04 was 
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filtered and the solvent was evaporated to give an oily material which was dried overnight 
high vacuum to give the product (1.59 g, 109 % yield). 
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The ester (1.52 g), prepared in step 4, was dissolved in THF (10 mL) in a 50 mL 
round bottom flask. To it was added NaOH (1 eq, 2N) followed by MeOH (3 mL) and the 
5 reaction mixnire was stirred overnight. Additional NaOH (0.3 eq) was added to complete 
the reaction and the mixture was stirred throughout the weekend. Then it was acidified and 
diluted with H2O and extracted with EtOAc (2 x). The organic layers were combined and 
dried over MgS04. The MgS04 was Altered and the solvent was evaporated and dried on 
high vacuum to give a crude reddish solid. This solid was dissolved in EtOAc and hexane 

10 was added to precipitated the product. The resulting solid was filtered and die impure filter 
cake was combined with the filtrate and evaporated to dryness. This material was treated 
with EtOAc and EtOH. The resulting solid was filtered then suspended in EtOH. with 
stirring and heating at a low temperature. Then it was allowed to cool to room temperature. 
The suspension was filtered and washed with EtOH to give the tilled product (280 mg, 19 % 

15 yield). 

EXAMPLES 77. 78 and 7Q in Table 6 were prepared according to the procedures described 
in E^amplg 70. 

20 

EXAMPLE «n 

4'( 1 -(5-Ben7.vloxv-2-(bis-2,4-trifluoromethvnbenzvloxvmethvnindolinvnmethvlbenzQic acid 

25 

Step 1: Methvl l-(5-Ben2vloxv-2-aivdroxvmethvnindolinynmethy1benzoate 

2-(5-Ben2yloxy)indoIinylmethanol (3.21 g, 12.6 mmol), prepared in DMF (20 mL), 
methyl 4-(bromomeihyl)benzoate (2.88 g, 14.5 mmol) and potassium carbonate (1.77 g, 
30 heated to 125 °C before use) were mixed and stirred at room temperature for 2 h. The 
reaction was diluted with 100 mL of HO and extracted three times with EtOAc. The 
combined EtOAc layers were evaporated to dryness to give the crude product (5.66 g). The 
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crude material was purified on a silica gel column using hexanerethyl acetate 3:1 to 2: 1. The 
appropriate fractions were combined, evaporated to dryness and further dried on high vacuum 
to the product (3.00 g, 64%). 

5 Step 2: Methvl 4-n-(5-Benzvloxv-2-a)is-2.4-trifluoromethynben2vloxvmethvnindoiinvn 

Ester (700 mg), prepared in step 1, and bis-(2,4-trifluoromethyl)benzyl bromide 
(0.35 mL) were dissolved in DMF (5 mL). The resulting clear yellow solution was cooled in 

10 an ice bath and then NaH (85 mg) was added in small portions over a period of 5 minutes. 
The suspension was stirred at 0°C for 4 h. To complete the reaction, another 0,35 mL of 
2,4-bis(trifluoromethyl)-benzyl bromide was added and the stirring was continued for another 
3 h 40 min. The reaction was then diluted with HO and extracted three times with EtOAc. 
The combined EtOAc layers were evaporated to give a crude product which was then purifed 

15 on a silica gel columnusing hexane:ethyl acetate 8:1. The appropriate fractions were 
combined and evaporated to dryness to give the product (0.417 g, 38.2 % yield). 

Step 3: 

2 0 The titled compound was prepared according to the prodedure described in step 5 of 

Example 76. 

EXAMPLES 8 1 and 82 in Table 6 were prepared according to the procedures described in 
25 Example 80. 
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g-f;?>(i-(2.4-PisftrjfluQrQmgthynb?ny,yl)in<iQlinvn^ agi d 

5 Step 1; ][-f?.4-pi$fmfiuorc>methyni?gn2yi)indQlinYl)cairbQxylic acid 

2-Indolinylcarboxyiic acid (0.43 g, 2.6 mmol) was dissolved in DMF (5 mL), placed 
under Nj, and cooled to O' C, the sodium hydride (0.26 g of a 60 % dispersion. 6.5 mmol) 
was added and stirring was continued for 1 hour at this temperature. 2,4- 

10 Bis(trifluoromethyl)benzyl bromide (1.22 mL, 6.5 mmol) was next added and the reaction 
was wanned to room temperature overnight. The reaction was then diluted with 1/2 
saturated ammonium chloride/ethyl acetate, the aqueous layer was extracted with ethyl acetate 
(3X), the organic layers were dried over magnesium sulfate and concentrated. The crude 
product was purified via chromatography (hexane:ethyl acetate 9:1) to yield 0.96 g of the 

15 ester. The resulting ester (0.87 g, 0. 1.41 mmol) was dissolved in THF/ methanol and then 
IN sodium hydroxide (4.21 mL) was added and the resulting mixmre was stirred 2 hours at 
RT, workup and purification via Chromatography (7:1 hexaneiethyl acetate with 1% acetic 
acid) yielded 0.58 g of the product. 

20 Step 2: 

The acid (0.25 g, 0.64 mmol), prepared in step 1, EDCI (0.16 g. 0.83 mmol), 
DMAP (7 mg, 0.06 mmol) and dimethyl 5-aminoisophthalate (0. 16 g, 0.77 mmol) were 
dissolved in THF (2 mL) and refluxed 16 hours which yielded after aqueous workup 0.33 g 
25 of a crude product. The ester (0.29 g, 0.50 mmol) was dissolved in THF/ methanol and then 
IN sodium hydroxide (1.5 mL) was added and the resulting mixture was stirred 16 hours at 
RT, workup and purification via Chromatography (1:1 hexane:ethyl acetate with 1% acetic 
acid) yielded 0.22 g of the titled compound. 

30 

EXAMPLE 84 
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N-MethvlsulfQnvl-2-ri-(2.4-bisrtriflunromethvl^ben2yl>indolinyncarboxami^^ 



The acid (0. 13g, 0.32 mmol), prepared in step 1 of.EsamELe 83, EDCI (0.07 g, 0.39 
mmol), DMAP (4 mg, 0.03 mmol) and methylsulfonaniiide (0.04 g, 0.39 mmol) were 
5 dissolved in THF (5 mL) and refluxed 16 hours which yielded after workup (0. 16 g), 

purification via Chromatography (98:2 dichloromethane:methanol) yielded 0.04 g of the tided 
compound (29%). 

10 E XAMPL E 95 

N-Phenvlsulfonvl-2-n-rbis-2.4-trifluoromethvnben zv!MndQlinyl^carboxamide 

The titled compound was prepared according to the prodedure described i n Exampl e 
15 84, but using phenylsulfonylamide. 

EXAMPLE 86 

20 5-f2-(5-Mgthoxyt)en2;ylQxy-l-f2.4- 

bisftrifluoromethvnbenzvnindolinvnmethvlaminocarboxamidQ- 1 B-benzenedicarboxvlic acid 

Step 1: 2-Trimethvlsilvlethvl l-fS-benzyloxv-2-hvdroxvmethvnindolinvlformat e 

25 An oven-dried 1 L round bonom flask, equipped with a stir bar was charged with 2- 

(5-benzyloxy)indolinylmethanol (33.2 g, 130 mmol), prepared in stepl o f Example 1 7. 2- 
(trimethylsilyl)ethyl p-nitrophenyl carbonate 36.8 g, 130 mmol), NE^(38 ml, 273 mmol), 
and 300 mL of anhydrous DMF. The reaction mixture was stirred at 60PC for 28 hours and 
at room temperature overnight. The resulting solution was concentrated to dryness in vacuo, 

30 and I L of CHCI3 and 200 mL of saturated NaHCQ solution were added. The layers were 
separated, and the organic phase was dried (NaSOj), filtered, and concentrated. The crude 
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material obtained (55.7 g) was purified by column chromatography on silica gel (eluant: 0-5 
% MeOH in dichloromethane) to afford product (33.5 g. 60% yield). 



Step 2 : 2-Trimethvlsilvlethvl 1 .|^5-hvdr Qxv-2-hvdroxvmethvnindQHnvlfQrmate 

5 

An oven-dried 500 mL Parr pressure flask was charged with the alcohol (30 g, 75 
mmol), prepared in step 1, Pd/C (10 %, 2.2 g), 100 mL of MeOH, and 300 mL of EtOAc. 
After being shaken overnight in a Parr apparatus under H atmosphere (50 psi), the reaction 
mixmre was filtered through Florisil. The filtrate was concentrated to dryness on the rotaiy. 
10 The crude material obtained (24 g) was purified by column chromatography on silica gel 
(eluant: 0-3 % MeOH in dichloromethane) to afford product (20.9 g, 90% yield). 

Step 3 : 2-Trimethvlsilvlethvl l'(5'( 4>methQx v^benzvlox v>2>h vdrox vmethvlMndol invlformate 

15 An oven-dried 1 L round bottom flask, equipped with a stir bar was charged with the 

diol (27.1 g, 87.7 mmol), prepared in step 2, 4-methoxybenzyl chloride (Aldrich, 15 mL, 
no mmol), K2CO3 (200 mesh, 30.4 g, 220 mmol), KI (Aldrich, 18.3 g, 110 mmol), and 800 
mL of anhydrous acetonitrile. The reaction mixture was heated at reflux for 4 h. The 
solution was allowed to cool to room temperature and water (800 mL) and CHCy(l .5 L) 

20 were added. The layers were separated, and the aqueous phase was extracted with CHQl 
(8(X) mL). The combined extracts were washed with water (200 mL), dried (NaSOJ, 
filtered, and concentrated. The crude material obtained (45 g) was purified by column 
chromatography on silica gel (eluant: 20-25 % EtOAc in hexane), and recrystallization from 
EtOAc/Hexane to afford product (22.2 g, 59% yield). 

25 

Step 4: 2-Trimethvlsilylethvl l-f5-f4>methoxv^benzv lQxv-2-bromomethvnindolinvlformate 

To a solution of 3.0 g (6.4 nunol) of the alcohol, prepared in step 3, in 30 mL of 
dichloromethane was added 2.53 g (7.6 nunol) of carbon tetrabromide and 3.15 g (7.6 mmol) 
3 0 of l,3-bis(diphenylphosphino)propane. The reaction was stirred at room temperature for 18 
h. The reaction was quenched with saturated aqueous NfJCl, and the product was extracted 
with dichloromethane. The combined organic extracts were washed with brine and dried 
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over MgSQ*. The crude product was purified by flash chromatography using hexanerethyl 
acetate 3:2 to afford 1.51 g of the product. 



Step 5: 2-Trimethvlsiivlethvl l.(S-r4-methQxv^benzvloxv-.2-azidoinethvl>indolinvlformate 

5 

To a solution of 1.4 g (2.6 mmol) of the bromide, prepared in step 4, in 15 mL of 
dimethylformamide was added 0.51 g (7.9 nunol) of sodium azide. The reaction was heated 
to 75 °C, and was stirred for 18 h. The reaction was quenched with water, and the product 
was extracted with ethyl acetate. The combined organic layers were washed with water, 
10 brine and dried over MgSQ. The crude product was purified by flash chromatography using 
hexanerethyl acetate 4:1 to afford 1.08 g of the product. 

Step 6: 2>Trimethvlsilvlethvl l-(5-f4-methoxv^benzvlQxv-2-aminomethvlMndolinvlfQrmate 

15 To a solution of 0.88 g (1.9 mmol) of the azide, prepared in step 5, in 20 mL of 

ethanol was added 90 mg (10%/wt) of Pd/CaCQ. The mixture was placed under 
atmospheric hydrogen, and was stirred for 18 h. The reaction was then filtered through a 
pad of celite and the organic phase was concentrated. The crude product was purified by 
flash chromatography using 10% MeOH/CHCK to afford 0.717 g of the product. 

20 

Step 7: Methyl 5-(2-r5-MethoxvbenzvlQxv>l-f2>trimethvlsilyloxv)ethoxvcarbonv)HndolinYl) 
rpgthylamin9cart>9xamidQ-i.3-bepzepedicari?Q^ylate 

To a solution of 0.164 g (0.6 mmol) of triphosgene in 5 mL of dichloromethane was 
25 added a solution of 0.31 g (1.5 mmol) of dimethyl-5-aminoisophthalate and 0.39 g (3.0 

mmol) of diisopropyleihylamine in 20 mL of dichloromediane over a 30 minute period via a 
syringe pump. The reaction was stirred for 1 h at room temperamre following the addition, 
and then a solution of 0.64 g (1.5 mmol) of the amino, prepared in step 6, in 5 mL of 
dichloromethane was added in one portion. The reaction was stirred for 2 h, and then 
30 quenched with water. The product was extracted with ethyl acetate, and the combined 
organic layers were washed with water, saturated aqueous NaHCQ, brine and dried over 
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MgS04. The crude product was purified by flash chromatography using 10% MeOH/CHCU 
to afford 0.78 g of the product. 



.Step X: Methvl 5>(2>(5-Meth o xvhen7.vloxv^indolinvnmethvlatninocarboxamidQ-K3 - 
5 henzenedicarboxvlate 

To a solution of 0.485 g (0,7 mmol) of the ester, prepared in step 7, in 20 mL of 
acetonitrile was added 2.2 mL (2.2 mmol) of a 1.0 M tetrabutylammonium fluoride solution 
in THF. The reaction was stirred at room temperature for 18 h. The reaction was quenched 
10 widi brine, and the product was extracted with ethyl acetate. The combined organic extracts 
were washed with saturated aqueous NUCl, brine and dried over MgSQ. The crude 
product was purified by flash chromatography using 5% MeOH/CHCU to afford 0.342 g of 
the product. 

15 Step 9: Methvl 5^r2-r5-Methoxvbenzv 1nxv-1-^h!S-2.4-trifluoromerhvnhen?;vnindolinvl) 
methvlaminocarboxamido- l-3-ben2enedicarboxvlate 

To a solution of 0.15 g (0.3 mmol) of the indoline diester, prepared in step 8, in 5 
mL of dimethylformamide was added 0,097 g (0.3 mmol) of 2,4-bis(trifluoromethyl)benzyl 

2 0 bromide and 0. 12 g (0.9 mmol) of potassium carbonate. The reaction was stirred at room 

temperature for 18 h. The reaction was quenched widi water, and the product was extracted 
with ethyl acetate. The combined organic extracts were washed with water, brine and dried 
over MgSOj. The crude product was purified by flash chromatography using hexane:ethyl 
acetate 1: 1 to afford 0.066 g of the product. 

25 

Step 10: 

To a solution of 0.063 g (0. 1 nmiol) of the diester, prepared in step 9, in 5 mL of 
tetrahydrofiiran was added 0.8 mL (0.8 mmol) of a 1 .0 N NaOH solution and 0.5 mL of 

3 0 methanol. The reaction was stirred at room temperature for 18 h. The organic solvents were 

evaporated, and the resulting solid was suspended in water and acidified to pH 3 with 10% 
HCl. The product was extracted with ethyl acetate, and the combined organic extracts were 
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washed with water, brine and dried over MgSQ. The crude product was purified by flash 
chromatography using 5% MeOH/CHCU to afford 0.049 g of the titled compound. 



5 px AMPLE 87 was prepared according to the prodedure described iq E?^;amp|e 86, but using 
4-(3 ,5-bis(trifluoromethyl)phenoxymethyl)benzyl bromide. 



10 

TMTFRMFDIATE 1 

Methyl 4-methoxy>3-thioacetamidobenzoate 

15 

Step 1 : Bis(meth vl 4-methoxy-3..dithioacetamidobenzoate) 

A 2-L oven-dried round bottom flask fitted with a magnetic stirring bar was charged 
with Dithioacetic acid (10.2-15.5 g, 56-85 mmol) and anhydrous CHCU (50 mL). Oxalyl 

2 0 chloride (2. 1 mol equiv,) was added dropwise over 10 min. The reaction mixture was stirred 
at room temperature for 4-5 h. Methyl 4-methoxy-3-amidobenzoate (2.1 mol equiv.) in 
anhydrous CHjCl. (300-500 mL) and DMAP (0. 1 mol equiv.) were added at room 
temperature. NEt^ (4.2 mol equiv.) was added dropwise over 30 min. After stirring 
overnight at room temperamre the reaction mixture was washed with 1 N HCl solution (2 x 

2 5 300 mL), dried over Na.S04 and filtered. The solvent was removed in vacuo. Purification of 
the residue by column chromatography on silica gel using hexane:ethyl acetate = 5:1 afford 
desired product in 56% yield. 

30 

A 1-L round bottom flask fitted with a magnetic stirring bar was charged with 
disulfide, prepared in step I, (15,7-26.3 g, 36.6-57.5 mmol) and PP^ (1.1 mol equiv.). The 
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reactants were suspended in dioxane/HO (4/1, 375-500 mL) and concentrated HCl solution 
(5 drops) was added. The reaction mixture was heated at 40^C until all disulfide was 
consumed. Solvents were removed in vacuo. The residue was purified immediately by 
column chromatography on silica gel using hexane : ethyl acetate 2:1 to afford the titled 

5 product in 89% yield. 



INTERMEDIATB2 
10 Methvl 5-thioacetamido-l ■3-benzenedicarboxvlate 

The titled compound was synthesized according to the procedures described in 
Intermediate 1 using 5-amino-l,3-benzenedicarboxylate. 

15 

UINTERMEDIATE 3 

Methvl 2-r3-amino-4-methoxvphenvl V2>methoxyacetate 

20 Step 1: Methvl 2-(3-nitro-4-meth oxyphenvnacetate 

An oven-dried 2-L, 3-neck round bonom flask, equipped with a mechanical stir 
motor, a low-temperature thermometer and an equalizing dropping funnel, was charged with 
acetic anhydride (631 mL) and subsequently cooled to -78°C. Fuming nitric acid (Baker, 

25 90%, 27 mL) was added dropwise via the dropping funnel protected with a drying tube filled 
with CaClj. After addition was completed, the reaction temperamre was allowed to warm to 
20 over 1 h. The reaction mixmre was cooled to -78C again and added 4- 
methoxyphenylacetic acid (50 g, 0,28 mol) dropwise via the dropping funnel. After stirring 
at -50 for 1 h., the reaction mixture was allowed to warm to -30**C over 20 min. and then 

30 cooled to -50 ^'C again. The reaction mixture was quenched with HO (500 mL) at -50 °C and 
warmed up to room temperature and stirred for 0.5 h. The reaction mixture was partitioned 
between CU.CU (500 mL) and HjO. The aqueous layer was extracted with CHCl2(3 x 500 

120 



wo 99/43672 PCT/US99/03388 

mL), The combined CHXZU extracts were concentrated in vacuo to give a yellow oil. This 
was added slowly to a 2 M solution of NaOH (2 L) cooled at (PC and stirred at room 
temperature overnight. The reaction mixture was partitioned between CHCIj (500 mL) and 
HjO. The aqueous layer was extracted with CHCU (3 X 500 mL). The combined CIICI2 

5 extracts were stirred with 2 M NaOH solution (1 L) for 1 h. The layers were separated and 
the organic layer was washed with HO (500 mL), brine (500 mL), dried over NaS04 and 
Hhered; The solvents were removed in vacuo to afford crude product as a light yellow solid 
(56 g). Purification by recrystallization from MeOH (600 mL) gave product. Yield 48 g 
(77%). 

10 

Step 2: Methvl 2-r3->nitro-4-methoxvphenvlV2-hyd roxvacetate 

A 25-mL oven-dried round bottom flask fitted with a magnetic stirring bar was 
charged with ester (2.3 g, 10 mmol), prepared in step 1. and anhydrous THF (ICO mL). The 
reaction mixture was cooled to -78°C and a solution of NaN(SiM^)o (1.0 M in THF, 12 mL, 
12 mmol) was added dropwise over 10 min. After stirring at -78°C for 30 min., the deep 
purple solution was added dropwise a solution of racemic camphor sulfonyloxaziridine (3.4 g, 
15 mmol), prepared by mixing the commercially available (lS)-(+)-(10- 
camphorsulfonyOoxaziridine (1.7 g) and (lR)-(-)-(10-camphorsulfonyI)oxa2iridine (1.7 g) in 
50 mL THF. After stirring at -78 for 30 min., the reaction mixture was quenched with 
sat. NH4CI solution (45 mL) at -78 "C and then allowed to warm to room temperanire. The 
reaction mixture was panitioned between ether (250 mL) and HO (50 mL). The aqueous 
layer was extracted with ether(3 x 250 mL). The combined edier extracts were washed with 
brine (250 mL), dried over NaSOj and filtered. The solvents were removed in vacuo. 
Purification by column chromatography on silica gel (eluant: 50% AcOEt in hexane) 
afforded desired product. Yield 2.2 g (88%). 

Step 3: Methvl 2-r3-nitro-4-methQxvphe nvn-2-methnxyacetate 

A 10-mL oven-dried round bottom flask fitted with a magnetic stirring bar was 
charged with alcohol (0.30 g, 1 .24 mmol), prepared in step 2, AgO (0.68 g, 3.0 mmol) and 
toluene (3 mL). To this was added C^l (0.36 g, 5.75 mmol) dropwise. The reaction flask 
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was capped tightly and placed into a sonication chamber. The reaction mixture was sonicated 
for 18 h while stirring at room temperature. The reaction mixture was filtered through Celite 
and concentrated in vacuo to dryness. The residue was purified by column chromatography 
on silica gel (eluant: 30% AcOEt in hexane) to afford desired product. Yield 0.26 g (82%). 

5 

Stgp 4; 

A 100-mL oven-dried round bottom flask flned with a magnetic stirring bar and a 
three way adapter, connecting to a hydrogen balloon and a water aspirator was charged with 

10 nitro compound (0.7 g, 2.6 nunol), 5% Pd on Carbon (10% by weight) and MeOH (20 mL). 
The reaction flask was placed under vacuum via the water aspirator and subsequently flUed 
with Hj. This was repeated three times. The reaction mixture was stirred for 18 hours under 
positive H> pressure until all starting material was reacted. The reaction mixture was filtered 
through Celite and concentrated in vacuo to dryness. The residue was purified by column 

15 chromatography on silica gel using 10% ethyl acetate in dichloromethane to afford the titled 
compound (0.57 g, 97%) 

INTEMEDIATE 4 

20 

Methyl 2-f3-a mino-4-methQ xyphenyn-2-ten-butvldimethvlsilvloxvacetate 

A 25-mL oven-dried round bottom flask fitted with a magnetic stirring bar was 
charged with alcohol (0.30 g, 1.24 mmol), prepared in step 2 of Intermediate 3 and 

25 anhydrous CHjCU (10 mL). The reaction mixture was cooled to 0°C and added 2,6-lutidine 
(dried over NaOH pellet, 0.36 mL, 3.11 mmol) followed by addition of BuMe2SiOTf (0.43 
mL, 1.87 nmiol) dropwise. After stirring at 0°C for 30 min., the reaction mixmre was 
panitioned between CliCl, (20 mL) and H2O (15 mL). The aqueous layer was extracted 
with CH2Cl2(3 X 20 mL). The combined CftCU extracts were washed with brine (20 mL), 

30 dried over NaiS04 and filtered. The solvents were removed in vacuo. Purification by 
column chromatography on silica gel (eluant: 30% AcOEt in hexane) afforded desired 
product. Yield 0.42 g (95%). 
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The titled compound was prepared from nitro compound of step 1 according to the 
procedure described in step 4 of Intermediate 3. 

5 

TNTERMFPIATE 5 

Methyl ?-f3'^minQ-4-mgthQxyphgnyl)aceta^e 

10 

The titled compound was prepared from nitro compound, prepared in. step 1 of 
Intermediate 3, according to the procedure described in step 4 of Intermediate 3. 

15 INTERMEDIATE 6 

Methyl 2-(3-^mino-4-m^ti)oxyphgnyl)-2-mgthyl^cgt^te 

Step 1: Methyl 2-(3-nitr o-4-methoxy phenylV2-methy lacerate 

20 

A 25-mL oven-dried round bottom flask fitted with a magnetic stirring bar was 
charged with redistilled diisopropylamine (0.84 mL, 6.0 mmol) and anhydrous THF (10 mL) 
and cooled to O^'C. A solution of n-BuLi (2.5 M in hexane, 2.4 mL, 6.0 mmol) was added 
dropwise over 5 min. After stirring at 0**C for 15 min., the reaction temperature was 

25 allowed to cool to -78 °C and added a solution of easter (1. 13 g, 5.0 mmol), prepared in step 
1 of Intermediate 3, in 10 mL THF dropwise. After stirring at -78*'C for 45 min., 
dimethylsulfate (1.60 g. 12.5 mmol) was added dropwise and the reaction mixture was 
allowed to warm to room temperature and stirred overnight. The reaction mixture was 
partitioned between CHCl, (50 mL) and HjO (50 mL). The aqueous layer was extracted with 

30 CHjCU (3 X 50 mL). The combined CKCU extracts were washed with brine (50 mL), dried 
over Na2S04and filtered. The solvents were removed in vacuo. Purification by column 
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(58%). 
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in hexane) afforded 0.7 g of product 



Step 2: 

5 

The titled compound was prepared from nitro compound, prepared in step 1, 
accordmg tothe procedure described in step 4 of Intermediate 3. 



10 
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Methvl 2-G-amino-4- methoxvphenyn-2-a!Ivlacetate 

5 Step 1: Methvl 2-(3-nitro-4-methoxyphenvlV2-allvlacetate 

This compound was synthesized fomi ester, prepared in step 1 of Intermediate 3, 
according to the procedure described in step 1 of Intermediate 6, but using allyl bromide. 

10 S\^ p 2 ; 

A 25-mL oven-dried round bottom flask fitted with a magnetic stirring bar was 
charged with ester (0.30 g, 1.13 mmol). prepared in step 1, SnQ 2H2O (1.28 g, 5.66 mmol) 
and EtOH (5 mL). The reaction mixture was heated at 70°C for 30 min. The reaction 

15 mixture was cooled to room temperature and poured onto ice/water (20 mL) and basified with 
saturated Na.CO^ solution to pH = 8. AcOEt (50 mL) was added. The resulting emulsion 
was filtered through Celite. The filtrate was partitioned between AcOEt (20 mL) and HO 
(15 mL). The aqueous layer was extracted with AcOEi(3 x 50 mL). The combined AcOEt 
extracts were washed with brine (50 mL), dried over NaS04and filtered. The solvents were 

20 removed in vacuo. Purification of the residue by column chromatography on silica gel 
(eluant: 10% AcOEt in CHjCL) afforded the titled compound. Yield 0.16 g (60%). 

INTERMFDTATF R 

25 

2.4-Bisr 1 . 1 -dimethvpropvnphenoxvacetic acid 

The 2,4-bis(l,l-dimethy)propylphenol (12 g, 51.2 mmol) in dimethylformamide (100 
mL) was cooled to -30^ C, treated wirfi solid potassium bis{trimethylsilyl)amide (12. 3g, 61.5 
3 0 mmol), stirred for 30 minutes and then methyl bromoacetate (5.7 mL, 61.5 mmol) was 

added, the reaction was stirred 1 hour at this temperature and five hours after removal of the 
cooling bath, workup yielded (16.6g, -100%) a yellow oil. The oil was dissolved in 
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THF/methanoI and treated with IN sodium hydroxide (155 mL) and stirred for 48 hours. 
The reaction was concentrated, diluted with water, acidified to pH 4 with concentrated HCl, 
extracted with ethyl acetate (4X), dried over magnesium sulfate and concentrated. 
Crystalization from ethyl acetate and hexane yielded 12.85 g of the tided compound. (86%). 

5 

INTERMEDIATE 9 
4-Ben2vlphenoxvacetic acid 

10 

The titled compound was prepared from 4-benzylphenol according to the procedure 
described in of Intermediate 8. 



15 INTERMEPIATB 10 

2-NaDhthoxvacetic acid 

The titled compound was prepared from 2-naphthol according to the procedure 
described in of Intenriediate 8. 

20 

INTERMEDIATE 11 

3 ,5-Bi$arifluoromethvnphenQxvacetic acid 

25 

The titled compound was prepared from 3,5-bis(trifluoromethyl)phenol according to 
the procedure described in of Intermediate 8. 

30 INTERMEDFATF 17 



Methvl 5>amino>3>(N.N>dimethvl^car bamQvlben2oate 
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A 100-mL oven-^ried round bottom flask fitted with a magnetic stirring bar was 
charged with 5-nitro-3-methoxycarbonylbenzoic acid (3.15 g, 10 nunol), DMF (1 drop), 
5 anhydrous CHjCU (70 mL), and oxalyl chloride (3.7 mL, 42,3 mmol). The reaction mixture 
was stirred at room temperature for 2 h. The solvent was removed in vacuo to afford acid 
chloride as a white solid. This was used immediately in the next step without further 
puriflcation. 

An oven-dried round bottom flask fitted with a magnetic stirring bar was charged 
10 with above prepared acid chloride (14 mmol), anhydrous CHCU (50 mL), and dimethylamine 
hydrochloride (70 mmol). NE| (2 mL, 144 mmol) was added dropwise. After stirring at 
room temperature for 30-60 min excess NE| (1 mL, 72 mmol) was added and stirring was 
continued. After 30-60 min the solution was washed with saturated NaCOj solution (2 x 20 
mL), dried over Na,S04and filtered. The solvent was removed in vacuo to afford 3.3 g of 
15 product. This was used in the next step without funher purification. 

Step ?: 

The titled compound was prepared from nitro compound, prepared in step 1, 
20 according to the procedure described in step 4 of Intermediate 3. 



INTERMEDfATF n 

Methvl 5-amino-3-acetvlbenzoate 

Step 1: Methvl 5-nitro-3-acetvlhen7oate 

A 250-mL oven-dried round bottom flask fitted with a magnetic stirring bar was 
charged with di-tert-butyl malonate (2.16 g, 10 mmol), anhydrous toluene (50 mL), and NaH 
(60% suspension in mineral oil, 0.88 g, 22 mmol). The reaction mixture was heated at 800 
for I h. A solution of methyl 5-niiro-3-chloroformylbenzoate (10 mmol), prepared in step 1 
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of Intermediate 12, in anhydrous toluene (20 mL) was added and healing was continued for 2 
h. The reaction mixture was cooled to room temperature and p*toIuenesulfonic acid (0.21 g, 
L2 mmol) was added. The resulting mixture was filtered and the oily residue was washed 
with toluene until a white solid was left. The filtrates were combined and the solvent was 
5 removed in vacuo. The resulting oil was dissolved in anhydrous toluene (50 mL) and p- 
toluenesulfonic acid (0.3 g, 1.74 mmol) was added. After heating to reflux for 18 h the 
reaction mixmre was allowed to cool to room temperature, washed with samrated N^O, 
solution (2 X 25 mL), dried over NaS04and filtered. The solvent was removed in vacuo. 
The crude material was purified by column chromatography on silica gel (eluani: CBZI2) to 
10 afford product. Yield 1.06 g (50%). 

Step 2: 

The titled compound was prepared from nitro compound, prepared in step 1, 
15 according to the procedure described in step 4 of Intermediate 3. 



INTERMEDIATE H 
20 Methyl 5>amino-3~( 1 -tert^butvldimethylsiiylo xv^ethvlbenzoate 

Stepl: Methyl 5-nitrQ-3-(li-hydro;^y)etbylt>gnzoate 

An oven-dried round bottom flask fitted with a magnetic stirring bar was charged 
25 with compound methyl 5-nitro-3-acetylbenzoate (0,5 g), prepared in step 1 of Intermediate 
13, BH3.THF (1 M solution in THF, 5 mol equiv.), and anhydrous THF, After stirring at 
room temperature for 24 h, H.O (20 mL) was added and the solution was concentrated in 
vacuo. The residue was taken in BO (20 mL) and extracted with CHCl (3 x 100 mL). The 
combined CHCI^ extracts were washed with saturated NaCOj solution (20 mL), dried over 
30 Na,S04and filtered. The solvent was removed in vacuo to afford product. This was used in 
the next step without ftirther purification. 
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Step 2: Methvl 5nitro~3-n>tert-butyldimet hy]5;ily]oxv>ethvlbenzoate 



An oven-dried round bottom flask fitted with a magnetic stirring bar was charged 
with alcohol (0.5g, 5 mmol), prepared in step 1, tert-BuMeSiCl (1.3 mol equiv.), imidazole 
5 (2. 15 mol equiv.), and anhydrous THF. After stirring at room temperature for 28 hours the 
solvent was removed in vacuo. The residue was taken in HO (50 mL) and extracted widi 
CHCI3 (2 X 100 mL). The combined CHQ extracts were washed with H»0 (50 mL), dried 
over Na2S04and filtered. The solvent was removed in vacuo. The crude material was purified 
on silica gel using 25%-50% dicloromethane in hexane to afford the product (0.69 g, 91%). 

10 

Step 3; 

The titled compound was prepared from nitro compound, prepared in step 2, 
according to the procedure described in step 4 of Intermediate 3. 

15 

INTERMEPIATE 1? 

Methyl 4>meth oxy~3>(2~thioethvnaminQbenzoate 

20 

Step 1 : Bis(2-bromoethvndisulfide 

The dithioethanol (0.79 mL, 6.48 mmol), carbon tetrabromide (4.3 g, 13.0 mmol) 
and 1,3 bis(diphenylphosphino)propane (5.34 g, 13.0 mmol) were weighed into a flask and 
25 flushed with nitrogen and then taken up in CHCU (15 mL) and stirred for 16 hours, workup 
consisted of pouring into 1/2 saturated ammonium chloride and extracted with CHZU (3X) 
dry magnesium sulfate and concentrated to yield (9.0 g) of a crude product that was 
chromatographed (HexanerEthyl acetate9:l) to yield 1.49 g of product. 

30 Step 2: Bis'fmgthyl 4-mgt;hffxy-3-(2-dithiogthy))^minQt»gn?;oate 
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Bromide (0.39 mg, 1.387 mmol). prepared in step 1, and methyl 3-amino-4-methoxy 
benzoate (1 .00 g, 5.51 mmol) were added into a flask, flush with nitrogen and take up in 
DMF (5 mL) and then heat to 60** C for 24 hours at which time the reaction was diluted with 
ethyl acetate and quenched into water, extracted with ethyl acetate (3X), the combined 
5 organic layers were washed with water (3X), dried and concentrated to yield 1.27 g of a 

product that was purified by chromatography (hexane:ethyl acetate 5: 1 to 3:1) to yield 0.15 g 
of the desired product. 



Step 3: 

10 

The disulfide (0.15 g, 0.24 mmol), prepared in step 2, and the triphenylphoshpine 
(0. 14 g, 0.53 mmol) were taken up in THF (3 mL). HO (0.3 mL) and two drops of cone. 
HCl were added and the resulting mixmre was stirred at 40° C for 2 hours, the reaction was 
diluted with water and ethyl acetate, extracted with ethyl acetate (3 X) and dried over 
15 magnesium sulfate to yield 0.27 g of a crude product that was purified by chromatography 
(hexane-.ethyl acetate 9:1 to 6:1) to yield 0.11 g of the titled compound. 
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Methods of Synthesis for Examples 88-135 

Additional compounds of the invention can be made according to the following methods. 
Specific examples of synthesis of compounds pursuant to these methods are also disclosed below. 

Method A 

The aldehyde is reacted with the alpha-carbon of a heterocycle such at 2,4-thia2olidinedione or 
rhodanine or 2-thiohydantoin in the presence of a base such a potassium carbonate or potassium 
hydroxide in a solvent system such a waterethanol or ethanol. The resulting product may then be 
N-alkylated with a base such a sodium hydride in a solvent such a DMF or DMSO. The final acid 
may then be realized by cleavage of the ester with hydrogen fluoride in a solvent such as 
acetonitrile. 

Method B 

Indole-2-carboxylic acid was alkylated with an appropriate alkyl bromide which was then subjected 
to Suzuki coupling conditions using Pd(PPh3)4 as a catalyst in a mixed solvent (ethanol-benzene- 
water) at elevated temperature to give the l-alkyl-5-substituted indole. 

Method C 

The starting material for the inhibitors in this class, 2-Ethoxycarbonyl-5-benzyloxyindole I, was 
deprotonated with a suitable base such as sodium hydride and alkylated on the nitrogen atom with 
selected electrophiles such as alkyl or benzyl halides to provide compounds II. Saponification of 
the ester functionality with a base such as aqueous sodium hydroxide in miscible solvents such as 
tetrahydrofuran and methanol gave inhibitors III. Further extensions at the 2-position were 
carried out through amide formation of the acid functionality via acid chloride formation with a 
suitable reagent such as oxalyl chloride and reaction with an amino-ester in the presence of a base 
such as pyridine in a suitable solvent such as methylene chloride. Saponification provided the 
chain extended acid moiety V. 
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Method D 

Acid isosteres such as tetrazole were prepared from the carboxylic acids I via the nitriles UI . 
Conversion to the nitriles was accomplished through primary amide formation of the acid 
functionality via the acid chloride with a suitable reagent such as oxalyl chloride and reaction with 
ammonia followed by a dehydration sequence using a suitable reagent such as oxalyl chloride and a 
base such as pyridine. The nitriles such as III could be converted to the tetrazoles by reaction with 
an azide source such as sodium azide in an appropriate high boiling point solvent such as N-methyl 
pyrrolidinone to give compounds such as IV. 

Method E 

Other acid isosteres such as the thiazolidinedione group with longer carbon atom bridges were 
prepared through a sequence involving the unsaturated aldehyde moiety at the 2-position such as 
compound TV. Partial reduction of the ester group in I with a suitable reagent such as diisobutyl 
aluminum hydride or reduction to a hydroxy group with a suitable reagent such as lithium 
aluminum hydride followed by oxidation to the aldehyde with a suitable oxidizing agent gave the 
aldehyde 11. A Homer-Wittig reaction with trimethoxyphosphonoacetate in a suitable solvent such 
as tetrahydrofuran gave the unsaturated ester III, which was converted to the aldehyde lY under 
the conditions described for U. The aldehyde could then be transformed to the thiazolidinedione V 
using a base such as piperdine and isolated with an acid such as acetic acid. 

Method F 

2-Indolyl carboxylic acid ethyl ester I is deprotonated with a strong base such as sodium hydride 
(NaH) in THF, and then reacted with a suitable alkyl bromide to give VI. Hydrolysis of VI witha 
aqueous base such as sodium hydroxide and reaction with aniline or a substituted aniline in the 
presence of a carbodiimide such as dimethylaminopropylethyl carbodiimide hydrochloride (EDCI) 
in a suitable solvent such as dichloromethane affords amide VII. Amide Vn is hydrolyzed to 
corresponding acid VIII in a aqueous base such as sodium hydroxide. 

Method G 
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Aldehyde DC is prepared from Indol-2-carboxylic acid ethyl ester I in two steps: (1) Reduction with 
lithium aluminium hydride or other hydride in a suitable solvent such as THF at 0°C and (2) 
oxidation with an oxidizing reagent such as manganese dioxide in a solvent such as THF. 
Aldehyde EX can be alkylated by a suitable alkyl bromide (or iodide), such as benzyl bromide or 
ethyl iodide in the presence of a strong base such as sodium hydride or KHMDS in a solvent such 
as DMF to yield indole X . Indole X can be converted to an unsaturated acid XI in two steps: (1) 
Wittig reaction with a suitable reagent such as trimethyl phosphonoacetate in the presence of a base 
such as sodium hydride in a solvent such as THF and (2) Hydrolysis by aqueous sodium 
hydroxide. 

Method H 

Indole I can be converted to n in two steps: (1) reduction with LAH in a solvent such as THF and 
(2) silylation with t-butyldimethylsilyl chloride (TBDMSCl) in a solvent such as dichloromethane 
or DMF in the presence of a base such as imidazole. Treatment of n with Grignard reagent such as 
ethyl magnesium bromide in a solvent such as THF at -60°C, acyiation of the resulting magnesium 
salt with a suitable acyl chloride such as acetyl chloride in ether and finally, alkylation on the 
nitrogen with an alkyl halide such as ethyl bromide in the presence of a strong base such as NaH in 
DMF affords ketone HI. The silyl group on m is removed using tetrabutylammonium fluoride in a 
solvent such as THF, the resulting alcohol is then converted to bromide using carbon tetrabromide 
and bis(diphenylphosphino)ethane in a solvent such as dichloromethane to yield bromide IV. 
Displacement of the bromine of IV with a thiol compound in the presence of a base such as cesium 
carbonate, or with an alcohol in the presence of a strong base such as NaH in DMF affords V 
(sulfide or ether respectively). 
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Method A 
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Method B 
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Method C 



]XC0Cl)2 



NaOH. 
THF-McOH 



LiOH. 
THF-H2O 



2) Pyridine 




CF3 
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Method D 




1) (coa)2. 
DMF.CH3CN 

2) Pyridine 




CF3 
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Method E 




trimethoxyphosphonoacetate 




138 



wo 99/43672 



PCTAJS99/03388 



METHOD F 




R'X (Br. 1), NaH 




COOEt 



1) NaOH, THF/MeOH 



2) EDCr. OMAP 



COOCH3 



R = alkoxy, benzyloxy, phenoxy, halogen. CN, NO2, alkyi or aryl 
R' = alkyl. benzyl, alkenyl, alkynyl 

R"= halogen. CN. alkyl. alkoxy. alkoxycarbonyl. amido. acyl, H, OH 
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Method G 




R = alkoxy. benzyloxy. phenoxy, halogen. CN, NOg. alkyi or aryl 
R' = alkyI, aryl 
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Method H 




1) UAIH4,THF 

2) TBDMSCI, h 



Imidazole. DMF 



COOEt 





1) TBAF.THF 

2) PhgPCHaCHaPPha CBry 
MsCl. EtaN 



R'"SH. CsCOa \ R"'OH. NaH or K2CO3 




TBDMS 



1' 




) EtMgBr, THF 

2) R*C0CI/(R'C0)20, ether 

3) R"Br(l). NaH 



TBDMS 



X— R" 



R = alkoxy, benzyloxy, phenoxy, halogen, CN, NO2, alkyi or aryl 
R' = alkyl. aryl 

R" = alkyi, benzyl, alkenyl. alkynyl 
R'" = alkyi, aryl 

XrrO.S 

Y = halogen, mesylate 



EXAMPT.E 

4-rf5-{fE)>r5>fbenzvloxv^-l-f4-ir3.5- 

bisftrmu oromethvnDhenoxv1methvllbenzvn-lH-indol-2-ynmethvlidenel>2.4- 
dioxo-1. 3-thlazolan-3-vnmethvnbenzoic acid 

Step 1 - The aldehyde from Example 124, (5.2 g) was suspended in ethanol (150 mL). To 
the thick slurry was added 2,4-thiazolidinedione (1.28g) and potassium carbonate (6.1g). The 



141 



wo 99/43672 



PCT/US99/03388 



mixture was heated in a bath at 60 °C (later dropped to 45 ^^C). After I h TLC showed no reaction. 
Sodium hydroxide (2.1 g) was added and the mixture was heated at 58 °C. After 45 minutes the 
TLC showed reaction progress. Additional 2,4-thiazolidinedione (0.1 g) was added. The mixture 
was stirred overnight at room temperature. The mixture was poured into water (500 mL) and 
acidified to pH 2 with 6 N HCl, extracted with ethyl acetate, dried (MgSCM) and filtered. 
Trituration from ethanol afforded an orange solid which was filtered and washed with ethanol to 
give the desired product (5.74 g, 94%) as an orange solid. 

Step 2 - To the material prepared in step 1 (1.1 g) in DMF (15 mJL) at 0 °C was added 
sodium hydride (0.08 g. 60% dispersion in mineral oil). The suspension was stirred for 30 
minutes. To the reaction mixture was added the benzyl bromide (0.54 g) and the reaction was 
stirred overnight. Water was added and the mixture was extracted with ethyl acetate. The combined 
organic layers were concentrated. Column chromatography (1:6 ethyl acetate:hexane to 1:4 ethyl 
acetate:hexane) afforded the desired product (1.18 g, 75%) as a yellow solid. 

Step 3 - To the material prepared in step 2 (0.34 g) in acetonitrile (15 mL) was added HF 
(48% aqueous, 3.7 mL) via syringe. The reaction was stirred overnight. The reaction was not 
complete by TLC therefore THF was added to dissolve the starting material and additional HF (0.6 
mL) was added. The reaction was stirred for 2 h after which the TLC showed reaction completion. 
Water was added which resulted in the formation of a yellow solid. The yellow solid was 
dissolved in ethyl acetate, washed with brine, dried over MgS04 and concentrated. The resulting 
crude solid was suspended in ethanol and stirred for 30 min, filtered and dried to afford the title 
compound (140 mg, 48%) as a yellow solid. 

EXAMPLE 89 

5-rfE^-( 5-(benzvloxv)-l-l3-r3.5-bisftrifluoromethvnphenoxv1propvl>-lH-indol- 
2-yninethvlideneM.3-thiazolane-2,4-dione 

The title compound was prepared as illustrated in Example 88, step 1, starting with the 
appropriate indole. 

EXAMPLE 90 
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5-ffE)-f5-(benzvloxv)-l-r2,4-bisrtrifluornmcthvn benzvn-lH-indol>2. 
vllmethvlidene)-l,3-thiazolane«2,4-dione 

The title compound was prepared as illustrated in Example 88, step 1, starting with the 
appropriate indole. 

EXAMPLE 9% 

5-lfE)>r5-fbenzvloxvVl-f4-chloroben2vlVlHMndoN2-vnmethvlidenel-1.3- 
thiazQlane-2>4«dione 

The title compound was prepared as illustrated in Example 88, step 1, starting with the 
appropriate indole. 

EXAMPLE 92 

5-frEl-r5-fben2vloxv^-l-f2-naphthvlmethvn>lH-indol-2-vnmethvlidenel.l.3. 
thiazolane-2.4-dione 

The title compound was prepared as illustrated in Example 88, step 1, starting with the 
appropriate indole. 

EXAMPLE 93 

5-ffEVri-(4>benzvlbe nzvn-5-fbenzvloxv)-lH -indol-2>vnmethvlidene)-l,3- 
thiazolane-2.4-dione 

The title compound was prepared as illustrated in Example 88, step 1, starting with the appropriate 
indole. 

EXAMPLE 94 

5-l(E)-r5>(ben2vloxv)-l-f4-chlorobenzvl)>lH-indoN2-vllmethviideneM,3- 
thiazolan e-2.4-dione 

The dtle compound was prepared as illustrated in Example 88, step 1, starting with the appropriate 
indole. 

EXAMPLE 95 

S>(fEVI5-rben2vloxvVl>r2,4-bisftrifluoromethvnbenzvll-1H-indol-2- 
vnmethv lidene^-L3»thiazolane-2.4-dione 
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The title compound was prepared as illustrated in Example 88, step 1, starting with the appropriate 
indole. 

EXAMPLE 96 

2>(5-ffEVr5-fbenzvloxv)-l-f4-ir3.5- 

bis(trifluoromethvl)Dhenoxv1inethvllbenzvl >-lH-indol-2-vllinethvUdenet-2,4- 
dioxo-1.3-thiazolan-3-vnacetic acid 

Step 1 - The desired intermediate was prepared as illustrated in Exanq>le 88, step 1, starting with 
the appropriate indole. 

Step 2 - The desired intermediate was prepared from the above intermediate as illustrated in 
Example 88, step 2, using the appropriate alkylating agent. 

Step 3 - The title compound was prepared from the above intermediate as illustrated in Example 88, 
step 3. 

EXAMPLE 97 

4-rf5-ffE)-r5-rbenzv loxvV1-(4-chlorobenzvn-lH-indol-2-vllmethvlidene>-2,4- 
dioxo-1. 3-thiazolan-3-vnmethvl1ben2oic acid 

Step 1 - The desired intermediate was prepared as illustrated in Example 88, step 1, starting with 
the appropriate indole. 

Step 2 - The desired intermediate was prepared from the above intermediate as illustrated in 
Example 88, step 2, using the appropriate alkylating agent. 

Step 3 - The title compound was prepared from the above intermediate as illustrated in Example 88, 
step 3. 

EXAMPLE g« 

2-f5-|fE)>r5>rbenzvlnx v)^l-f2-naphthvlmethvn-lH-indol-2vl1methvlidenel-2,4- 
dioxo-1.3-thiazolan-3-vI)acetic acid 
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Step 1- The desired intermediate was prepared as illustrated in Example 88, step 1, starting with 
the appropriate indole. 

Step 2 - The desired intermediate was prepared from the above intermediate as illustrated in 
Example 88, step 2, using the appropriate alkylating agent. 

Step 3 - The title compound was prepared from the above intermediate as illustrated in Example 88, 
step 3. 

EXAMPLE 99 

4-r(5-lfEVr5-rbenzvloxvVl>r2-naDhthvlmethvn-lHMndol-2-vl1methvlideneU2,4- 
dioxo>1.3-thiazolan-3-vl)methvllbenzoic acid 

Step 1 - The desired intermediate was prepared as illustrated in Example 88, step 1, starting with 
the appropriate indole. 

Step 2 - The desired intermediate was prepared from the above intermediate as illustrated in 
Example 88, step 2, using the appropriate alkylating agent. 

Step 3 - The title compound was prepared from the above intermediate as illustrated in Example 88, 
step 3. 

e:xample 100 

2-f5-frEVr5-fbenzvloxvVl-(4-chlorobenzvn-lH-indoN2-vnmethvlidenel-2.4- 
dioxO''1.3-thiazolan-3-vnacetic acid 

Step 1 - The desired intermediate was prepared as illustrated in Example 88. step 1, starting with 
the appropriate indole. 

Step 2 - The desired intermediate was prepared from the above intermediate as illustrated in 
Example 88, step 2, using the appropriate alkylating agent. 

Step 3 - The title compound was prepared from the above intermediate as illustrated in Example 88, 
step 3. 
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The compounds of the following Examples 101-106 were prepared as illustrated in 
Example 88, step 1, starting with the appropriate indole and rhodanine. 

EyAMPX^E 101 

5-aE%fS-fbenzvloxv>-l-r2,4>bisftrifluoroinethvnbenzvn-lH-indol-2> 
yl}inethvlideneV2-thioxo-1.3-thiazolan>4-one 

EXAMPLE m 

5-ffEVr5-(benzvloxvVl-r2-naphthvlmethvn-lH-indol-2-vnnriethvlidenel-2- 
thioxo-l,3-thiazolan»4-one 

EXAMPLE 103 

5-rfE>-(5>fbenzvloxv)-lW3-r3,S>bis(trifiuoromethvnphenoxvlDropvn-lH-mdol- 
2-vl'^inethvlidene1-2-thioxo-l>3-thiazQlan-4-one 

EXAMPLE 104 

5-ffEVr5-(ben2vloxvVl-(4-chIorobenzvn-lH-indol-2-vnmethvlidene)-2-thioxo- 
l,3-thiazolan-4-one 

GI 1418 

EXAMPLE 105 

5>frEVri-M>benzvlbenzvn-5-fbenzvloxv>-lH-indol-2-vninethviidenel>2-thioxo- 
L3-thiazolan-4-one 

EXAMPLE 106 

S«ffEVr5-fbenzvloxvVl-r4*fr3.5>bisftrifluoromethvnpherioxv1methvl)benzvn- 
lH-indoN2>vl1inethvlidene)-2''thioxo-l,3-thiazolaii-4-one 

EXAMPLE 107 

4-(r5->(rEVI5-rbenzvloxvVl-r2>4>bisrtrifiuoromethvnbenzvl1-lH-indol-2- 
vnmethvlideneV4-oxo-2-thioxo-l>3-thiazolan-3-vi1methvllbenzoic acid 
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Step 1 - The desired intermediate was prepared as illustrated in Example 88, step 1, starting with 
the appropriate indole and rhodanine. 

Step 2 - The desired intermediate was prepared from the above intermediate as illustrated in 
Example 88, step 2, using the appropriate alkylating agent. 

Step 3 - The title compound was prepared from the above intermediate as illustrated in Example 88, 
step 3. 

EXAMPLE 108 

5-ffE)-l5-fbenzvloxy)-l-r2.4-bisftrifluoromethvnbenzvll-lH-indol-2- 
vUmethvlidene)-2-thioxotetrahvdro-4H-imidazol-4-one 

The title compound was prepared as illustrated in Example 88, step 1, starting with the 
appropriate indole and 2-thiohydantoin 

EXAMPLE 109 

l-benzvl«S"(2-thienvlVlH-indole-2*carboxvlic acid 

To a sealed tube containing 2-[5-bromo-l -benzyl- lH-indoie-2carboxy lie acid (100 mg, 
0.303 mmol) and 2-thiopheneboronic acid (1 16 mg, 0.909 mmol), (C6H5)4Pd (42 mg, 0.036 
mmol), Na2C03 (2.42 mmol) in a mixture of benzene-ethanol-Hp (5/l/2=v/v, 4.5 mL) was 
heated at 100 °C for 23 h. The mixture was poured onto diethyl ether and adjusted to pH 3 before 
extracting with diethyl ether. The organic layer was washed with NaH2P04, dried over MgS04 
and evaporated to give the crude product which was purified on silica gel column ( 15% EtOAc in 
hexane with 1% HCOOH) to give 65 mg of the product. 

EXAMPLE 110 

5-fl-benzofuran"2-vl>«l-benzvl-lH-indole-2-carboxvlic acid 

The title compound was prepared according to the procedure described in Example 109 
except that benzo[b]fran-2-boronic acid was used. 

EXAMPLE 111 

l-benzvl-S-f4-fluorophenvn-lH-indole-2-carboxvlic acid 
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The title compound was prepared according to the procedure described in Example 109 
except that 4-fluorophenylboronic acid was used. 

KX AMPLE 112 

l>benzvl-5-(3-TnethQXVPhenvn-lH-lndole- l>garboxvIic acid 

The title compound was prepared according to the procedure described in Example 109 
except that 3-methoxyphenylboronic acid was used. 

y.XAMP][.E U3 

l-benzvl-5-phenvMH-indoIe-2 -carboxvlic acid 

The title compound was prepared according to the procedure described m Example 109 
except that phenylboronic acid was used. 

EXAMPLE 114 

l-benzhvdrvU5-broron-lH-indol e-2-carboxvlic acid 

To 5-bromoindole-2-carboxylic acid (1.024 g, 4.26 mmol) in l-methyl-2-pyrrolidinone (13 
mL) at 0 °C were added 'Pr2NEt (25.6 nrunol), tetrabutylammonium iodide (157 mg, 0.426 mmol) 
and bromodiphenylmethane (1.20 g. 4.86 mmol). The reaction mixture was heated at 50 °C for 21 
h before partitioning between diethyl ether and ice water. After adjusting the pH to 3, the aqueous 
layer was extracted with diethyl ether. The organic layers were combined, washed with NaH2P04, 
dried over MgS04 and evaporated to dryness. Purification on silica gel colunm ( 15% EtOAc in 
hexane) yielded 1.51 g (87 % yield) of the product. 

EXAMPLE 115 

5-r3-facetv1amino>phenvl%l-benzbvdrvl-lH> indale>2-carhoxvlic acid 

The title compound was prepared according to the procedure described in Example 109 
except that 3-acetamidobenzeneboronic acid and l-benzhydryl-5-bromo-lH-indole-2-carboxylic 
acid were used. 

EXAMPLE 116 

l-benzhvdrvl-5-f2-t hi*^nyl>-1H>lndole-2-rflrhnxvlSc acid 
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The title compound was prepared according to the procedure described in Example 109 
except that l~benzhydryl-5-bromo-lH-indole-2-carboxylic acid and 2-thiopheneboronic acid were 
used. 

EXAMPLE 1I7A 

5-(benzyloxy)-l-[2,4-bis(trifluoromethyl)benzyl]-lH-indoIe-2-carboxylic acid 
Step 1 

To an ice-cold (0**C) solution of 2-ethoxycarbonyl-5-benzyloxyindole (5,0g, 16.9nimol) in 
dimethylformamide (50ml) was added sodium hydride (0.62g, 18.6mmol). The ice bath was 
removed after lOmin and the reaction was stirred at rt for an addition 30min at which time 
bis(trifluoromethyl)benzyl bromide {3.8ml, 20.3mmol) was added dropwise. The green mixture 
was stirred at rt for 4h, water was added and the mixture was extracted with EtOAc. The combined 
organic layers were washed with brine, dried over MgS04 and concentrated. The product was 
recrystallized from EtO Ac/Hex to afford 6.87g (81%) of the desired intermediate as an off-white 
powder. 
Step 2 

To a solution of the above intermediate (1.3g, 2.5mmoI) in THF (50ml) was added IN NaOH 
(5ml) and MeOH (6ml). The mixmre was stirred overnight at rt and then concentrated. The residue 
was suspended in water and acidified with HOAc. The product was extracted with EtOAc, the 
combined organic layers were washed with brine, dried over MgS04 and concentrated to afford a 
quantitative yield of the title compound as an off-white solid. 

EXAMPLE 117B 

5-[({5-(benzyloxy)-l-[2,4-bis(trifluoromethyl)benzyl]-lH-indoI.2- 
yl}carbonyl)amino]-2-[(5-chloro-3-pyridinyI)oxy]benzoic acid 

Step 1 

To a solution of the title compound above (0.4g, 0.8mmol) in CHjClj (5ml) and a few drops of 
DMF was added oxalyl chloride (0.2ml, 2.4nmiol). The reaction was stirred for 1.5h and 
concentrated. The resulting yellow residue was dissolved in CHjClj (2ml) and added to a solution 
of the pyridyl aminobenzoate ether (0.24g, 0.8nmiol) and pyridine (0.1ml, 0.9mmol) in CHjClj 
(8ml). The reaction was stirred overnight at rt, water was added and the product was extracted 
with CHjClj. The combined organic layers were washed with saturated aqueous NH^Cl, water. 
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brine and dried over MgS04. Concentration and flash chromatography (Hex/EtOAc, 3/2) afforded 
0. 182g (5 1 %) of the desired intermediate as a tan solid. 

Step 2 

To a solution of the above intermediate (0. 136g, 0.2mmol) in THF (3ml), was added LiOH 
(0.022g, O.Smmol) and water (0.5ml). The mixture was stirred overnight at rt, concentrated and 
the resulting residue was suspended in water and acidified with HOAc. The product was extracted 
with EtO Ac, the combined organic layers were washed with water, brine and dried over MgS04. 
Concentration gave 0.122g of the title compound (94%) as a white crystalline solid. 

EXAMPT.K n7r 

5-(benzyloxy)-l-(4-{[3,5-bis(trifluoromethyl)phenoxy]methyI}benzyI)-lH- 
indoIe-2-carboxylic acid 

The procedure in EXAMPLE 117A steps i and 2 were followed using 2-ethoxycarbonyl-5- 
benzyloxyindole (2.0g, 3.2mmol) and the appropriate alkylating reagent to afford 1.7g (41% for 2 
steps) of the title compound as a yellow solid. 

EXAMPLE 11 7D 

S-(benzyloxy)-l-(4-{[3,5-bis(trifluoromethyI)phenoxy]methyl}benzyl)-lH. 
indole*2.carboxylic acid 

The procedure in EXAMPLE 117A steps 1 and 2 were followed using 2-ethoxycarbonyl-5- 
benzyloxyindole (2,0g, 3.2nmiol) and the appropriate alkylating reagent to afford 1.7g (41 % for 2 
steps) of the title compound as a yellow solid. 

EXAMPLE 118 

S-(benzyloxy)-l-[2,4-bis(trifIuoromethyI)benzyI]-2-(lH-l,2,3,4-tetraazol.5.yi). 
IH-indole. 

Step 1 

To a suspension of the acid prepared in Example 117A (1.5g, 3.0mmol) in CH^Cl^ (20ml) was 
added oxalyl chloride (0.8ml, 9.1mmol) and three drops of DMF. The mixture became 
homogeneous and was stirred for Ih at rt. The reaction was concentrated and redissolved in 
CHjCU (5ml) and NH^OH (2.0ml) was added. The biphasic mixture was stirred for 24h and 
concentrated. The remaining aqueous residue was extracted with CH2CI2 and the combined 
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organic layers washed with brine, dried and concentrated to give L4g (95%) of the desired 
intermediate as a yellow powder. 

Step 2 

To an ice-cold solution of DMF (0.23 ml, 3.0mmol) in CH3CN (10ml) was added oxalyl chloride 
(0.24ml, 0.28mmol). A white precipitate formed immediately and the solution was stirred for an 
additional 5 min. A solution of the above intermediate (1.2g, 2.5mmol) in CH3CN (5ml) was 
added. The resulting yellow-orange solution was stirred for 10 min and pyridine (0.44ml, 
5.5nmiol) was added. After 5 min the red mixture was partitioned between 10% aqueous HCl and 
EtOAc. The organic layer was dried and concentrated to give l.Og (84%) of the desired 
intermediate as a yellow powder. 

Step 3 
GI 1563 

5-(benzyloxy)-l-(4-{[3,5-bis(trifluoromethyl)phenoxy]methyl}benzyl)-lH-indole-2-carboxylic 
acid 

To a solution of the above intermediate (0.94g,2.0mmol) in N-methyl-2-pyrrolidinone (10ml) was 
added sodium azide (0.39g, 5.9mmol). The mixture was heated at reflux for 2h. The reaction was 
allowed to cool to rt and poured into 50ml of ice water. The resulting solution was adjusted to 
pH=2 with 10% aqueous HCl and a tan precipitate formed. The mixture was filtered and washed 
with EtOAc. Flash chromatography (CH^Clj/MeOH, 10:1) gave 0.78g (78%) of the tide 
compound as a white powder. 

EXAMPT.E 119 

benzyl 1 -(4- { [3,5-bis(trifluoromethyl)phenoxy]methyl } benzyl)-2-( 1 H- 1 ,2,3,4-tetraazol-5-yl)- 1 H- 
indol-5-yl etiier acid was prepared in an analogous manner to Example 118 according to steps 1-3 
starting from the acid prepared in EXAMPLE 1 17C. 

EXAMPLE 120 

4-(r5>rrE^- l5^rhen7vloxv>-l-r2.4-bisrtrifluoromethvnbenzvlMH-indoN2- 
vnmethvlidene^-4> oxo-2>thioxo-1.3-thiazolan>3-vllmethvl>benzoic acid 
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Step 1 

The thiasolidinedione prepared in Example 101 (O.lg, 0.2minol), was alkylated by treatment with 
sodium hydride (0.006g, 0.22mmol), and the bromomethyl SEM ester (0.058g, 0.2mmol) in 
DMF (2ml). Flash chromatography (Hex/EtOAc, 4/1) gave 0.073g (50%) of the desired 
intermediate as a thick oil. 
Step 2 

To a solution of the above intermediate (0.07g, O.lmmol) in CH3CN (5ml) was added aqueous 
48% HF (2ml). After 2h water was added and the product was extracted with EtOAc, the 
combined organic layers were washed with water, brine and dried over MgS04, Concentration 
gave 0.025g of the title compound (42%) as an orange powder. 

gyampie 121 

5-((Z»2E).3-{5.(benzyloxy)-l-[2,4-bis(trifluoromethyI)benzyl]-lH-indol-2.yl}-2- 
propenylidene)-l,3-thiazolane-2,4-dione 

Step 1 

A solution of the intermediate prepared in EXAMPLE 1 17A, step 1 (4.4g, 8.4mmol) in THF 
(30ml) was cooled to 0°C and a solution of lithium aluminum hydride in THF (l.OM, 8.4ml) was 
added dropwise with vigorous stirring. After Ih at O^C the reaction was carefully quenched with a 
saturated solution of NH4CI. The salts were filtered and washed with EtOAc. Concentration of 
the solvents afforded 3.9g (96%) of the alcohol as a yellow foam. The alcohol (1.6g, 3.3mmol) 
was dissolved in THF (50ml) and Mn02 (2.91g, 33.4nmioI) was added. The reaction was stirred 
for 12h and filtered through a pad of Celite. Concentration of the filtrate gave 1.47g (92%) of the 
desired intermediate as a thick clear oil. 

Step 2 

To an ice-cold solution of trimethylphosphonoaceiate (0.5ml, S.lmmol) in DMF (10ml) was added sodium hydride 
(0.14g, 3.4mmol) and the reaction was stinred for 20min. A solution of the above intermediate (1.47g, B.lmmol) in 
DMF (3ml) was added, the ice bath was removed and the reaction was allowed to stir overnight at rt. Water was 
added and the aqueous phase was extracted with EtOAc. The organic layer was washed with water, brine, dried over 
magnesium sulfate and concentrated. Flash chromatography (Hex/EtOAc, 3/2) provided 1.5g (93%) of the desired 
intermediate as a yellow solid. 
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Step 3 

The above intermediate (0.5g, 0.9mmol) was dissolved in CHjClj (lOnil) and the solution was 
cooled to -20^C. A solution of diisobutylaluminium hydride (l.OM in toluene, 1.9nil) was added 
dropwise, and the reaction was allowed to stir at rt overnight. Water was added, and the mixture 
was filtered through a pad of celite. The filtrate was diluted with EtOAc, washed with water and 
the combined organic layers washed with brine, dried and concentrated. Flash chromatogn^hy 
(Hex/EtOAc, 3/2) gave 0.49g (75%) of an orange solid. This material was dissolved in THF 
(12ml) and Mn02 (l.lg, 12.3mmol) was added. The mixture was stirred overnight and filtered 
through a pad of Celite. Concentration of the solvent afforded 0.4g (65%) of the desired 
intermediate as a thick tan oil. 
Step 4 

The above intermediate (O.lg, 0.2mmol) was dissolved in toluene (1ml), followed by piperidine 
(6jil, O.lnmiol) acetic acid (1.2[xl) and 2,4-thiazolidinedione (0.023g, 0.2mmol). The mixture 
was heated to reflux for 2h. The reaction was allowed to cool to rt, water was added and the 
aqueous layer was extracted with EtOAc. The combined organic layers were washed with water 
and brine, dried and concentrated. Flash chromatography (Hex/EtOAc, 3/2) gave 0.056g (47%) of 
the dtle compound as a red powder. 

EXAMPLE 122 

5*fbenzvloxvVl-f4-U3.S-bisftrifluoromethvnphenoxvlmethvl>ben2vn-lH- 
indole-2-carboxvlic acid 

Step 1: To ethyl 5-benzyloxy-2-indolcarboxylate (1 g, 3.4 mmol) in 12 ml of DMF, sodium 
hydride (0.1 63g, 60% oil dispersion, 4.07 mmol) is added at room temperature. The reaction is 
stirred for 30 minutes. a-Bromo-a'-[3,5-bis(trifluoromethyl)phenoxyl]-p-xylene (1.54 g, 3.73 
mmol) is added at this time and the reaction stirred ovemight. On completion of the reaction 
(monitored by TLC) it is quenched with water, extracted with ethyl acetate (3X). Organic layers are 
dried over magnesium sulfate, concentrated and used for the next step. 

Step 2: The ester ( 2.1 g, 3.39 mmol) is dissolved in 40 mL of 1/1 THF/ methanol and then IN 
sodium hydroxide (15 mL) is added and the resulting mixture is stirred for 16 hours at RT, 
workup gave crude product that is purified via chromatography (1:1 Hexane:Ethyl acetate with 1% 
acetic acid) to yield (1.73 g, 85%) of solid. 
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EXAMPLE 123 

5-(iri-benzvN5-(ben2vlQxvV1 HMndnl-2.vncarbonvnainino)isoDhthalic acid 

Step ^: This intermediate was prepared according to the procedure described in Example 122, but 

using benzyl bromide. 

Step The acid (0.27 g, 0.75 mmol) prepared in step 1, EDO (0.18 g. 0.97 mmol), DMAP (3 
mg, 0.02 mmol) and dunethyl-5 aminoisophthalate (0.1 8g, 0.75 mmol) were dissolved in THF 
(8.8 mL) and refluxed for 16 hours, after workup and purification (HexaneiEthyl Acetate 3:1) 
yielded (0.25 g, 60%) of pure product. 

Step 3: The title compound was prepared from ester, prepared in step 2 above, according to the 
procedure described in step 2, Example 122. 

EXAMPLE 124 

(E)-3-r5>fbenzvloxv)>l-r2-na phthvlmethvn-lH-indoN2-vll-2-DroDenoic acid 

Step 1: Ethyl 5-benzyloxy-2-indolcarboxylate (30 g, 102 mmol) is dissolved in 250 mL of THF 
and cooled to 0° C and Lithium Aluminum Hydride (LAH) (255 mL of a 1.0 M solution in THF) is 
added via addition funnel over 40 minutes. The reaction was stirred a further 2 hours at 0° C and 
then worked up by the addition of 4N NaOH (190 mL). The resulting salts are filtered and washed 
with ethyl acetate (3X400 mL), the filtrates are combined and dried over MgSOj and concentrated 
to yield 24.8 g (96%). 

Step 2: Indole alcohol (26.1 g, 103 mmol) from step 1 is dissolved in THF (900 ml). Manganese 
dioxide (106.6 g) is added and the mixture is stirred for 2h at room temperature. After the reaction 
is complete the mixture is filtered through celite and washed with ethyl acetate. The filtrate is 
concentrated under reduced pressure, dried to give the desired aldehyde (22.9 g, 89%). 

Stpp 3: This intermediate was prepared from indole, prepared in step 2 above and 2- 
(bromomethyl)naphthalene, according to the procedure described in step 1, Example 122. 

Step 4: To sodium hydride (0.025 g, 60% oil dispersion, 0.63 mmol) in 7.5 mL of THF is added 
trimethyl phosphonoacetate (0.1 mL, 0.62 mmol) in 2.5 mL of THF at room temperature. The 
reaction is stirred for 10 minutes. Next the aldehyde (0.24 g, 0.62 mmol) prepared in step 3 above 
in 2.5 mL THF is added dropwise at room temperature. Reaction is stirred for another 30 minutes 



154 



wo 99/43672 



PCTAJS99/03388 



NOT FURNISHED UPON FILING 



155 



wo 99/43672 



PCTAJS99/03388 



NOT FURNISHED UPON FILING 



156 



wo 99/43672 PCT/US99/03388 



NOT FURNISHED UPON FILING 



157 



wo 99/43672 



PCT/US99/03388 



NOT FURNISHED UPON FILING 



158 



wo 99/43672 



PCT/US99/03388 



EXAMPLE 133 

2-ffr3«acetvl-l>r4-fl.3-benz othiazQl-2-vlcarbQnvl)benzvll>5-fbenzvloxv)-lH- 
indol-2-vn methvltsulfanvnacetig arid 

Step 1 p-Toluoyl chloride (0.8 M) was added to triethylamine (2.44 eq) and 

methoxymethyl amine HCI (1.1 eq) dissolved in methylene chloride at O'C over 20 min. The 
reaction was aUowed to waim to 25'^C. After stirring at 25'C for 1 day, workup with methylene 
chloride and water afforded crude product in ca. 100% yield. 

Step 2 Under anhydrous conditions benzothiazole was dissolved in THF (0.35 M). At -78 

•C added BuLi (1.1 eq). After 1 h at -78X, added the amide from step 1 in THF, over 15 min. 
The reaction was allowed to warm to 25'C. After stirring at 25'C for 1 day, workup with ethyl 
acetate and water and chromatography afforded pure tolyl ketone product (52%). 

Step 3 The tolyl ketone from step 2 was dissolved in carbon tetrachloride (0.1 9M), and 

NBS ( 1 .2 eq) and AIBN (0. 1 1 eq) were added. After 1 d at 60"^ about 1 : 1 of starting material 
and product were present. Resubmission under the same conditions, followed by filtration and 
recrystallization from ethyl acetate afforded pure bromobenzyl ketone product (28%). 

Step 4 The intermediate from step 3, Example 131 was dissolved in dry DMF (0. 1 M), 

followed by NaH (1.2 eq). After 1.5 h at 25'*C, added the bromobenzyl ketone from step 3 and 
stirred for 1 d at 25'C. Workup (ethyl acetate/hexanes) and trituration (ethyl acetate/hexanes) 
afforded the product in 46% yield. 

Step 5: The product from step 4 was dissolved in methylene chloride and 1 N HCI (ca. 0.04 
M) and stirred at 25*C for 1 h. Workup (sodium bicarbonate), and trituration with ether 
afforded the product alcohol (89%). 

Step 6: The alcohol from step 5 was dissolved in dry methylene chloride (0.014 M), treated 
with tiiionyl chloride (1.2 eq) and stirred at 25 for 1 d. Concentration and trituration with 
ethyl acetate/hexanes afforded the product chloride (100%). 
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Activity data for the compounds of Examples 88-135 are reported in Table VIII (assay described 
in Example 136) and Table IX (assay of Example 137). 

Example 13$ 
Activity Assays 

(a) Vesicle Assay 

l-paimitoyl-2-p^C] arachidonyl phosphotidylcholine (58 mCi/mmol) (final concentration 6 pM) 
and 1 ,2-dioleyolglycerol (final concentration 3 /jtM) were mixed and dried under a stream of nitrogen. 
To the lipids was added 50 mM Hepes pH 7.5 (2x final concentration of lipids) and the suspension was 
sonicated for 3 min. at To the suspension was added 50 mM Hepes pH 7.5, 300 mM NaCl, 2 mM 
DTT, 2 mM CaCU and 2 mg/ml bovine serum albumin (BSA) (Sigma A7511) (I.2x final concentration 
of lipids). A typical assay consisted of the lipid mixmre (85 ix\) to which was added consecutively, the 
inhibitor (5 fii in DMSO) and cPLA, 10 ng for an automated system or 1 ng for a manual assay, in 10^*1 
of the BSA buffer. This assay was conducted by eidier the manual assay or automated assay protocol 
described below. 

(b) Soluble Substrate Assay rLvsnPC^ 

l-[**C]-palmitoyi-2-hydroxyphosphotidyl-choline (57 mCi/mmol) (final concentration 4.4 fiM) 
was dried under a stream of nitrogen. The lipid was resuspended by vortexing 80 mM Hepes pH 7.5, 1 
mM EDTA (1.2 x final concentration). A typical assay consisted of lipid suspension (85 ;4l) to which 
was added consecutively the inhibitor (5/il in DMSO) and cPLA, 200 ng in 80 mM Hepes pH 7.5, 2 
mM DTT and 1 M EDTA. This assay was conducted by either the manual assay or automated assay 
protocol described below. 
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(f) RBL Assay 

RBL-2H3 cells were routinely cultured as 37C in a 5% CO, atmosphere in minimal essential 
medium containing nonessential amino acids and 12% fetal calf serum. The day before the experiment, 
cells were seeded into spinner flasks at 3 x 10 cells/ml and 100 ng/ml DNP specific-Ig£ was added. 
After 20 hrs, the cells were harvested by centrifiigation and washed once in serum-free minimal essential 
media, and resuspended to 2 x lO cells/ml in serum free media. The cells were then preincubated with 
either inhibitor in DMSO (1 % v/v) or DMSO (1 % v/v) for 15 min at 37C followed by stimulation with 
DNP-BSA (300 ng/ml). After 6 min, the cells were removed by centrifugation, and the supernatant was 
assayed for PGD* content in accordance with known methods. 

(g) Coumarine Assay 

7-hydroxycoumarinyl 6-heptenoate was used as a monomeric substrate for cPLA2 as reported 
previously (Huang, Z. et al., 1994, Analytical Biochemistry 222, 110-115). Inhibitors were mixed with 
200AtL assay buffer (80mM Hepes, pH 7.5, 1 mM EDTA) containing 60 /xM 7-hydroxycoumarinyl 6- 
heptenoate. The reaction was initiated by adding 4 A*g cPLA2 in SO/xL assay buffer. Hydrolysis of the 
7-hydroxycoumarinyl 6-heptenoate ester was monitored in a fluorometer by exciting at 360 nm and 
monitoring emission at 460 nm. Enzyme activity is proponional to the increasein emission at 460 nm 
per minute. In the presence of a cPLA2 inhibitor, the rate of increase is less. 

Example 137 

Rat Carrageenan-Induced Footpad Fdema Test 

Each compound was suspended in 0.3ml absolute ethanol, 0.1 ml Tween-80 and 2.0 ml 
Dulbecco's PBS (without calcium or magnesium). To this mixmre, 0.1ml IN NaOH was added. After 
solution was complete, additional amounts of PBS were added to adjust the concentration to 1 mg/ml. 
All comounds remained in solution. Compounds were administered i.v. in a volumne of 5 ml/kg to male 
Sprague Dawley rats at the same time that edema was induced by injection of 0.05ml of 1 % Type IV 
carrageenan into the hind footpad. Footpad volume was measured before dosing with compound and 3 
hours after dosing with carageenan. 
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Table Vill 
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Table VIII 
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Table VIII 




169 



wo 99/43672 



PCT/US99/03388 



Table VIN 




SO 35 



170 



wo 99/43672 



PCTAJS99/03388 



Table VIII 
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Table VIII 
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Table VIII 
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Table VIII 
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All patent and literature references cited herein are incorporated as if fully set forht herein. 
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What is claimed is: 

1. A compound having a chemical formula selected from the group consisting of: 



and 




or a pharmaceutically acceptable salt thereof, wherein: 

A is independent of any other group and is selected from the group consisting of 
-CH.- and -CH,-CH,-; 

B is independent of any other group and is selected from the group consisting of 
-(CH,)„-. -(CH3OV, -(CH,S)„-, -(OCHJ,-, -(SCH,)„-. .(CH=CHV, -(C^C)„-, 
-.CON(R6)-, -N(R6)C0-, -0-, -S- and -Nd^)-; 

R, is independent of any other R group and is selected from the group consisting of -X-g, -H. - 
OH, halogen, -CN, -NQ, C^Cs alkyU alkenyl, alkinyl, aryl and substituted aryl; 

R2 is independent of any other R group and is selected from the group consisting of -H, -COOH, 
-COR5, -CONR5R6. -(CH,)„-W-(CH2)„-Z-R5, -(CH,)„-W-R5, -Z-Rj, CrC,o alkyl, alkenyl and substituted 
aryl; 

R3 is independent of any other R group and is selected from the group consisting of -H, -COOH, 
-COR5. -CONR5R6, -(CH2)„-W.(CHj)„-Z-R5, -(CH2)„-W-R5, -Z-R5, C|-C,o alkyl. alkenyl and substituted 
aryl; 

R4 is independent of any other R group and is selected from the group consisting of -H, -OH, - 
OR^, -SR«, -CN, -COR^, -NHR,, -COOH, -CONR^R^, -NO,, -CONHSa.Rg, CpC, alkyl, alkenyl and 
substituted aryl; 

R5 is independent of any other R group and is selected from the group consisting of -H, -OH, - 
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0(CH2)„R6. -SR., -CN, -COR^, -NHI^, -COOH, -NO,, -COOH, -CONR^R,. 
-CONHSOjRg, Cj-Cs alkyl, alkenyl, alkinyl, aryl, substituted aryl, -CI^, -CF2CF3 and 




Re is independent of any other R group and is selected from the group consisting of -H, (j^-Cj 
alkyl, alkenyl, alkinyl, aryl and substituted aryl; 

R7 is independent of any other R group and is selected from the group consisting of -H, QC^ 
alkyl, alkenyl, alkinyl, aryl and substituted aryl; 

Rg is independent of any other R group and is selected from the group consisting of QCj alkyl, 
aryl and substituted aryl; 

Rg is independent of any other R group and is selected from the group consisting of -H, -OH, a 
halogen, -CN, -OR^. -COOH, -CONR^R,, teirazole. -CONHSCi.R8, -COR^, -(CH2)„CH(OH)Re and - 
(CH^CHR^Rs; 

R,o is independent of any other R group and is selected from the group consisting of -H, -OH, a 
halogen, -CN, -OR^, -COOH, -CONR^Ry, teirazole. -CONHSOjRg, -COR^. 
-(CH,)„CH(OH)R6 and -(CH:»)„CHR,R5; 

W is, independently each time used including within the same compound, selected from the 
group consisting of -0-, -S-, -CR-. -CH=CH-. -C s C- and -NCR^)-; 

X is independent of any other group and is, independently each time used including within the 
same compound, selected from the group consisting of -0-, -S- and -N(R6)-; 

Z is independent of any other group and is, independently each time used including within the 
same compound, selected from the group consisting of -CH-, -0-, -S-, -NCR^)-, 
^O-, -CONCR^)- and -N(R6)COs 

m is, independently each time used including within the same compound, an integer from 0 to 

4; and 

n is independent of m and is, independently each time used including within the same compound, 
an integer from 0 to 4. 



2. The compound of claim 1 having phospholipase enzyme inhibiting activity. 
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3. The compound of claim 1 wherein said compound has the following chemical formula: 





R2 



4. The compound of claim 1 wherein said compound has the following chemical formula: 




5. The compound of claim 1 wherein compound has the following chemical formula: 



N 




R5 



6. The compound of chiim 1 wherein A is -CH- and R, is 
-(CH,)„-W-(CHi)„-ZRj. 

7. The compound of claim 6 wherein n is 1, m is 1, W is -S- and Z is -CO-. 

8. The compound of claim 7 wherein 1% is -NHR«. 

9. The compound of claim 8 wherein is a substituted aryl group. 
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10. The compound of claim 9 wherein said aryl group is substituted with one or more 
substituents independently selected from the group consisting of a halogen, -Cf, 

-CF2CF3, -{CH3)pCOOH. -(CH2)pCH3, -OCCH.JpCHj, -(CH.JpOH, -(CH2)pS(QH,), 

-(CH2)pCONH2 and -CHR,iCOOH, wherein R,, is selected froup the group consisting of alkyl, alkenyl, 

alkynyl, -(CH2)pOH, and -0(CHj)pCH3, and wherein p is an integer from 0 to 4. 

1 1 . The compound of claim 6 wherein is selected from the group consisting of -H and - 
OCHsCC^H,). 

12. The compound of claim 6 wherein is R5 is -OCH2R« and is a substituted 
aryl group. 

13. The compound of claim 12 wherein said aryl group is substituted with one or more 
substituents selected from the group consisting of -CF^, -CF^CFj and 

-C(CH3),CH2CH3. 

14. A method of inhibiting the phosphoHpase enzyme activity of an enzyme, comprising 
administering to a mammalian subject a therapeutically effective amount of a compound of claim 1. 

15. A method of treating an inflammatory condition, comprising administering to a 
mammalian subject a therapeutically effective amount of a compound of claim 1 . 

16. A pharmaceutical composition comprising a compound of claim 1 and a pharmaceutically 
acceptable carrier. 
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wherein 



R, and R,. are independently selected from Cj-Cg alkyl, -2-0,-^ alkyi, phenyl, -(CHj)^- 
Z-(CH2)„.phenyl, benzyl, -(CH,)„-Z-(CH2)„-benzyl, napthyl, -(CH2)„-Z-(CH2)„-napthyl, 
pyrimidinyl, -(CH2)„-Z-(CH2)„-pyriniidinyl, the alkyl, phenyl, benzyl, napthyl and pyrimidinyl 
groups being optionally substituted by from 1 to 3 substituents selected from halogen, C,-Cg alkyl, 
CpQ alkoxy, -NO^, -NHj, -CN. -CF3, or -OH; 

ZisOorS; 

n is an integer from 0 to 3; 

R2 is selected from H, halogen, -CF3, -OH, -C,-Cio alkyl, C,-C,o alkoxy, -CHO, -CN, - 
NO2, -NHj, -NH-C,-Q alkyl, -NCCj-Q alkyl)^, -N-SO^-Cj-Q alkyl, or -SO^-C^-Q alkyl; 

R3 is selected from H, halogen, -CF3, -OH, -Ci-C,o alkyl, C,-C,o alkoxy, -CHO, - 
C(0)CH3, -C(0)-(CH2)n-CF3, -CN, -NO2, -NH^, -NH-C^-C^ alkyl, -NiC^C^ alkyD^, -N-SOj- 
C,-Cg alkyl, -SOj-Cj-Cg alkyl or a moiety of the formula: 

?8 




n in each appearance is independently selected as an integer selected from 0-3; 
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and R' are independently selected in each appearance from H, -COOH, -(CH2)„-COOH, 
-(CHj).-C(0)-COOH, -CF3, -OH, -(CH2)„-C(0)-C00H, -C.-Cg alkyl, -O-C.-Q alkyl. -NH(C,- 
Cj alkyl), or -N(C,-Q alkyl)^: 

R4 is selected from -COOH, -(CHj)„-COOH, -(CH2).-C(0)-C00H, -CH=CH-COOH, 
tetrazole, -(CH2)„-tetrazole, the moiety -L'-M' or a moiety of the formulae: 




R'^ is selected from H, -CF3, C,-C< alkyl, -(CHj)„-Cj-Cj cycloalkyl, phenyl, or benzyl, 
the cycloalkyl, phenyl or benzyl groups being optionally substituted by from 1 to 3 groups selected 
from halogen, -CF,. -OH, -COOH, -(CH2).-COOH, -(CH2)„-C(0)-C00H, -C.-Cj alkyl. -O-C,- 
C^ alkyl, -NH(C,-C« alkyl). or -N(C,-Cs alkyD^; 

L' is selected from -(CU,\-0-, -(CH,)„-S-. -(CH,)„-0-(CH2)„-, -iCH^\-S-iCH^\-, 
-C(0)-0-, -C(0)-(CHj),-0-, -C(0)-N-. or -(CH2).-S-(CH,)„-C(0)-N-; 

M' is -COOH or a moiety selected from: 
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R"^ is selected from H, -COOH, -(CH^VCOOH, -(CHj)„-C(0)-COOH, -CF3, -OH. - 
(CH^VCCO-COOH, -Cj-Q alkyl, -0-C,-C^ alkyl. 




with a proviso that the moiety or combination of moieties comprising include an acidic 
group selected from carboxylic acid or a moiety of the formulae: 
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R5 is selected from: 

a) a moiety of the formula -L^-M^; 

is selected from a chemical bond or a bridging group selected from -(CH2)„-Z-, 
.(CH^VZ-CCH^V, -C(0)-0-. -C(0).(CH2)„.0., -CCO-N-. or •(CH^\-S-iCK,)^-C(OyN-; 

Mr is selected from 'C^-C^ alkyl, -O-CpQ alkyl. 




wherein and are as defined above and can be substituted anywhere on the cyclic or bicyclic 
ring; or 

b) a moiety of the formulae: 




wherein is a chemical bond or a group selected from -CHj- , -CHj-Z- , -C(0)- , -0-, -S- , or 
-(CH,)„-Z.(CH2)„s 

is selected from -(CH2)n-C3-C5 cycloalkyl, furanyl, thienyl, pyrrolyl. 
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or 



or a pharmaceutically acceptable salt thereof. 

18, A compound of Claim 17 of the formula: 




Rs 

wherein R'' and are hydrogen, and the moieties R\ R**, R^ R^, R^ and R'°, n, L', M' and 
are as defined in Claim 17, or a pharmaceutically acceptable salt thereof. 



19. A compound of the formula: 
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wherein 



R, is selected from -0-C,-Cs allqrl, -S-C,-Cs allQ'l, -0-phenyI, -S-phenyl, -O-bcnzyl, -S- 
benzyl, the alkyl, phenyl or benzyl groups being optionally substituted by from 1 to 3 substituents 
selected from halogen, C.-Cj alkyl. C,-Q alkoxy, -NOj, -NHj. -CN. -CF3, or -OH; 

R2 is selected from H, halogen, -CF3. -OH, -C,-C,o alkyl, preferably -C,-Cs alkyl, C,-C,o 
alkoxy, preferably C,-Q alkoxy, -CHO, -CN, -NO^, -NH^, -NH-C,-Q alkyl, -NCC.-Cj alkyD^, - 
N-SOj-C.-Cj alkyl, or -SO^-C.-Q alkyl; 

Rj is selected from H, halogen, -CF3, -OH, -C,-C,o alkyl, preferably -C,-Q alkyl, C,-C,o 
alkoxy, preferably C,-C^ alkoxy, -CHO, -CN, -NO^, -NH^, -NH-C,-Cj alkyl, -NCCj-Cj alkyl)j, - 
N-SOj-Ci-Cfi alkyl, -S02-C,-Cg alkyl, or a moiety of the formula: 

98 



R' and R' are independently selected in each appearance from H, -COOH, -(CHj)„-COOH, 
-(CH2)„-C(0)-C00H, -CF3, -OH, -(CH2)„-C(0)-C00H, -C,-C, alkyl, -0-C,-C, alkyl, -NH(C,- 
Cj alkyl), or -N(C,-C, alkyl)^; 

R4 is the moiety -L'-M' or 




n in each appearance is independently selected as an integer selected from 0-3; 
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L' is selected from a chemical bond or a bridging group selected from -(CH^^-O-, 
-(CHjVS-, -(CHj)„-0-(CHj).-, -(CH^VS-CCHj).-. -C(0)-0-, -C(0)-(CHj).-0-. -C(0)-N-. 
or -(CHj)„-S-(CH2)„-C(0)-N-; 



M' is the moiety: 




R'" is selected from H, -COOH, -(CHj)„-COOH, -(CH2)„-C(0)-C00H, -CFj, -OH, 
(CH2)„-C(0)-C00H, -C,-Q alkyl, -0-C,-Q alkyl. 



c 
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with a proviso that the combination of moieties comprising R"* include a carboxylic acid or a 
moiety of the formulae: 




R5 is a structure of the formula -L^-M"; 

is selected from a chemical bond or a bridging group selected from -(CHj)^-©-, 
-(CH2VS-, -(CH2)„-0-(CH2)„-, -(CH,)„-S-(CH2)„., -C(0)-0-, ^CiOHCU,\^0^. -C(0).N-, 
or -(CH2)„-S-(CH2)„-C(0).N-; 

is selected from -C.-C^^ alkyl, -O-Cj-Q alkyl. 




wherein R\ and R'° are as defined above; 



-190- 



wo 99/43672 



PCTAJS99/03388 



or a pharmaceutically acceptable salt thereof. 



20. A compound of Claim 19 of the formula: 




wherein 



R, is selected from -O-Cj-Q alkyl, -S-Cj-Q alkyl, -O-phenyl, -O-benzyl, -S-benzyl, the 
alkyl, phenyl or benzyl groups being optionally substituted by from 1 to 3 substituents selected 
from halogen. C,-Q alkyl, C^-Q alkoxy, -NOj, -NH^, -CN, -CF3, or -OH; 

R3 is selected from H, halogen, -CF3, -OH. -C,-C,o alkyl, preferably -C,-C,o alkyl, 
C,-C,o alkoxy, preferably C,-C,o alkoxy, -CHO. -CN, -NOj. -NHj, -NH-C^-C^ alkyl, -NCC^-C^ 
alkyl)^, -N-SOj-C.-Cg alkyl, -SOs-C^-C^ alkyl or a moiety of the formula: 

^^8 



wherein R^ R^ R^ R^ and R^° are as defined in Claim 19, or a pharmaceutically 
acceptable salt thereof. 

21. A pharmaceutical composition comprising a pharmaceutically effective amount of a 
compound of Claim 17, or a pharmaceutically acceptable salt thereof, and a pharmaceutically 
acceptable carrier or excipient. 
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22. A pharmaceutical composition comprising a pharmaceutically effective amount of a 
compound of Qaim 19, or a pharmaceutically acceptable salt thereof, and a phannaceutically 
acceptable carrier or excipient. 

23 . A compound of the formula: 




wherein 

R, and R,. are independently selected from H, halogen, -CF3, -OH, -C,-C,o alkyl, 
preferably -C,-C, alkyl, -S-C,-C,o alkyl, preferably -S-Cj-C, alkyl, C,-Cjo alkoxy, preferably C,- 
Q alkoxy, -CN. -NO2, -NH2, phenyl, -O-phenyl, -S-phenyl, benzyl, -O-benzyl, -S-benzyl; or a 
ring moiety of the groups a), b) or c), below, directly bonded to the indole ring or bonded to the 
indole ring by a -S-, -O- or -(CHj)^- bridge; 

a) a five-membered heterocyclic ring containing one or two ring heteroatoms selected 
from N, S or O including, but not limited to, furan, pyrrole, thiophene, imidazole, pyrazole, 
isothiazole, isoxazole, pyrrolidine, pyrroline, imidazolidine, pyrazolidine, pyrazole, pyrazoline, 
imidazole, tetrazole, oxathiazole, the five-membered heterocyclic ring being optionally substituted 
by from 1 to 3 substituents selected from halogen, C,-C,o alkyl. preferably C^-C^ alkyl, C,-C,o 
alkoxy, preferably Cj-C^ alkoxy, -NOj, -NHj. -CN, -CF3; or 

b) a six-membered heterocyclic ring containing one, two or three ring heteroatoms 
selected from N, S or O including, but not limited to. pyran, pyridine, pyrazine, pyrimidine. 
pyridazine, piperidine, piperazine, tetrazine, thiazine, thiadizine, oxazine, or morpholine, the six- 
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membered heterocyclic ring being optionally substituted by from 1 to 3 substituents selected from 
halogen, C,-C,o alkyl, preferably C,-Q alkyl. C,-C,o alkoxy, preferably Cj-C^ alkoxy, -CHO, - 
NO2, -NHj, -CN, -CF3 or -OH; or 

c) a bicyclic ring moiety optionally containing from 1 to 3 ring heteroatoms selected 
from N, S or O including, but not limited to benzofiiran, chromene. indole, isoindole, indoline, 
isoindoline, napthalene, purine, indolizine, indazole, quinoline, isoquinoline, quinolizine, 
quinazoline, cinnoline, phthalazine, or napthyridine, the bicyclic ring moiety being optionally 
substituted by from 1 to 3 substituents selected from halogen, C,-C,o alkyl, preferably Ci-Q alkyl, 
C,'C,o alkoxy, preferably Cj-C^ alkoxy, -CHO, -NO2, -NH2, -CN, -CF3 or -OH; or 

d) a moiety of the formulae: 




Z is O or S; 

Rfi is selected from the relevant members of the group H, -CF3, C,-Cjo alkyl, preferably 
j-Cg alkyl, C,-C,o alkoxy, preferably C,-C(j alkoxy, phenyl, -O-phenyl, -S-phenyl, benzyl, -O- 
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benzyl, or -S-benzyl, the phenyl and benzyl rings of these groups being optionally substituted by 
from 1 to 3 substituents selected from, halogen, C,-C,o alkyl, preferably C.-C^ alkyl. C,-C,o 
alkoxy. preferably C,-Cj alkoxy, -CHO, -NOj, -NHj, -CN, -CFj, or -OH; 

R, is selected horn the relevant members of the group -OH, -CFj, C,-C,o alkyl, preferably 
C,-Q alkyl, C,-C,o alkoxy, preferably C,-Q alkoxy, -NHj, -(CHj)„-NH2, -NH-(C,-Q alkyl), - 
N-(C,-Q alkyDj, -(CH,)„-NH-(C,-C, alkyl). -(CH,).-N-(C,-C, alkyl)j. phenyl, -O-phenyl, 
benzyl, or -O-benzyl; or 

a) a five-membered heterocyclic ring containing one or two ring heteroatoms selected 
from N. S or O including, but not limited to, furan, pyrrole, thiophene, imidazole, pyrazole, 
isothiazole. isoxazole, pyrrohdine, pyrroline, imidazolidine, pyrazolidine. pyrazole, pyrazoline, 
imidazole, tetrazole, oxathiazole, the five-membered heterocyclic ring being optionally substituted 
by from 1 to 3 substituents selected from halogen, C,-C,o alkyl, preferably C.-C^ alkyl, C,-C,o 
alkoxy. preferably C.-Q alkoxy, -NO^. -NH^, -CN, or -CF^; or 

b) a six-membered heterocyclic ring containing one, two or three ring heteroatoms 
selected from N, S or O including, but not limited to,- pyran. pyridine, pyrazine, pyrimidine, 
pyridazine, piperidine, piperazine. tetrazine. thiazine, thiadizine, oxazine, or morpholine, the six- 
membered heterocyclic ring being optionally substimted by firom 1 to 3 substituents selected fiom 
halogen, C,-C,o alkyl. preferably C.-C^ alkyl, C,-C,o alkoxy, preferably C.-Cg alkoxy, -CHO, - 
NOj, -NH2. -CN. -CF3 or -OH; or 

c) a bicycUc ring moiety containing from 8 to 10 ring atoms and optionally containing 
from 1 to 3 ring heteroatoms selected from N, S or O including, but not Umited to benzofuran, 
chromene, indole, isoindole, indoline, isoindolme, napthalene, purine, indolizine, indazole, 
quinoline, isoquinoline, quinolizme, quinazoline, cinnoline, phthalazine. or napthyridine. the 
bicyclic ring moiety being optionaUy substituted by from 1 to 3 substituents selected fiom halogen, 
C,-C,o alkyl, preferably C.-C^ alkyl. C,-C,o alkoxy, preferably C.-C^ alkoxy, -CHO, -NO^, - 
NH2, -CN, -CFj or -OH; 

n is an integer from 0 to 3, preferably 1 to 3, more preferably 1 to 2; 
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is selected from H, halogen, -CN, -CHO, -CF3, -OH, C,-C,o alkyl, preferably C.-Q 
alkyl. C,-C,o alkoxy, preferably Cj-C^ alkoxy. -CHO. -CN, -NO^. -NH^, -NH-C.-Cj alkyl, 
-N(C,-Q alkyDj. -N-SOj-C.-C^ alkyl, or -SO^-C.-C^ alkyl; 

R3 is selected from H, halogen, -CFj, -OH, -C,-C,o alkyl, C,-C,o alkoxy, -CHO, - 
C(0)CH3, -C(0)-(CH2)n-CF3, -CN, -NO^, -NHj, -NH-C.-C^ alkyl. -N(C,-Cg alkyl)^, -N-SOj- 
Ci-Cg alkyl. -SO^-Ci-Cj alkyl, phenyl, phenyloxy, benzyl, benzyloxy-C(0)-phenyl, -C(0)- 
benzyl. -CH^-CCj-Cg cycloalkyl). -C(0)-0H, C(0)-C,-Ce alkyl, -C(0)-0-C,-Cs alkyl, -C(0)- 
CF3, -(CH2)„-S-CH2-(C3-Cj cycloalkyl), the rings of the relevant Rj groups being optionally 
substituted by from 1 to 3 groups selected from halogen, Cj-Cg alkyl, Cj-C^ alkoxy, -NO2, -CFj, - 
C(0)-OH, or -OH; or a moiety of the formula: 



R* and R' are independently selected in each appearance from H, -COOH, -(CH2)„-COOH, 
-(CHj)„-C(0)-COOH, -CF3, -OH, -(CH2),-C(0)-C00H, -C.-Q alkyl, -O-C.-C^ alkyl, -NH(C,- 
Cj alkyl), or -N(C,-Cj alkyl)^; 

R4 is selected from -COOH, -(CHj)„-COOH. -(CH2)„-C(0)-C00H, -CH=CH-COOH, 
teUrazole, -(CH2)„-tetrazole, the moiety -L'-M' or a moiety of the formulae: 




n in each appearance is an integer independently selected from 0-3; 
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R" is selected from H, -CF^, C,-Cj alkyl, -(CHj)„-C3-Q cycloalkyl, phenyl, or benzyl, 
the cycloalkyl, phenyl or benzyl groups being optionally substituted by from 1 to 3 groups selected 
from halogen. -CFj, -OH. -COOH, -(CHj),-COOH, -(CH2)„-C(0)-C00H, -C,-Q alkyl, -O-C,- 
Cg alkyl, -NH(C,-Q alkyl). or -NCC.-Q alkyl)^; 

L' is selected from -(CH,)„-. -S-, -0-, -C(0)-, -C(0)-0-,-(CH2),-0-. -(CH^VS-. 
-(CH,)„-0-(CH,)„-. -(CH,)„-S-(CH3)„-, -(CH,)„-C(0)-(CH,)„-, -(CH,)„-0-(CHA-. 
-(CHj)„-S-(CH,)„-,-C(Z)-N(R,)-. -C(Z)-N(R,)-(CH3)„-, -C(0)-C(Z)-N(R,)-, 
-C(0)-C(Z)-N(R,)-(CH2)„-, -C(Z)-NH-SOj-, -C(Z)-NH-SOj-(CH2)„-, -C(0)-(CH3),-0-, -C(0)- 
N-, or -(CH,)„-S-(CHj),-C(0)-N-; 

M' is -COOH or a moiety selected from: 
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(Ci-Ce lower alky i;^ 



(Ci-Ce lower haloalkyi;^ 




Rii o ^ ^< 



'OH or 




Rg, in each appearance, is independently selected from H, -COOH, -(CHj^COOH, - 
(CH2)„-C(0)-C00H, tetrazole. 



R, in each appearance is independently selected from H, halogen, -CF3, -OH, -COOH, - 
(CH2)„-COOH, -(CHj)„-C(0)-COOH. -C,-Q alkyl, -0-C,-Cj alkyl, -NH(C,-Cs alkyi). or 
-N(C,-Q alkyl)^; 

R'" is selected from H, -COOH, -(CHj)„-COOH, -(CHj)„-C(0)-C00H, -CF3, -OH, - 
(CH2VC(0)-C00H, -C,-Cj alkyl, -O-C.-C^ alkyl. 
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R,, is selected from H, C,-Q lower alkyl, C,-Q cycloalkyl, -CF3, -COOH, -(CHj^- 
COOH, -(CH2)„-C(0)-C00H. 




9 



with a proviso that the moiety or combination of moieties comprising include an acidic 
group selected from carboxylic acid, a tetrazole or a moiety of the formulae: 

^ O >)H , ^'"^^N \ 
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R5 is selected from CpQ lower alkyl, C,-Q lower alkoxy, -(CH2)„-C3-C,o cycloalkyl, 
-(CH2VS-(CH2)„-C3-C,o cycloalkyl. <CH^\'0-{CH:,\-C^'C^q cycloalkyl, or the groups of: 

a) -(CHj)„-phenyl-0-phenyl, -(CH2)„-phenyl-CH2-phenyl, -(CH2)„-0-phenyl-CH2- 
phenyl, -(CH2)„-phenyl-(0-CH2-phenyl)2, -CH2-phenyl-C(0)-ben20thiazole or a moiety of the 
formulae: 




wherein n is an integer from 0 to 3. preferably 1 to 3, more preferably 1 to 2, 



Y is C3-C5 cycloalkyl or 

a) a five-membered heterocyclic ring containing one or two ring heteroatonfis selected 
from N, S or O including, but not limited to, furan, pyrrole, thiophene, imidazole, pyrazole. 
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isothiazole, isoxazole, pyrrolidine, pyrroline, imidazolidine, pyrazolidine, pyrazole, pyrazoline, 
imidazole, tetrazole, oxathiazole, the five-membered heterocyclic ring being optionally substituted 
by from 1 to 3 substituents selected from halogen, C,-C,o alkyl, preferably Cj-C^ alkyl. Ci-C,o 
alkoxy, preferably Cj-Q alkoxy, -NOj, -NHj, -CN, or -CF3; or 

b) a six-membered heteFocyclic ring containing one, two or three ring heteroatoms 
selected from N, S or O including, but not limited to, pyran, pyridine, pyrazine, pyrimidine, 
pyridazine, piperidine, piperazine, tetrazine, thiazine, thiadizine, oxazine, or morpholine, the six- 
membered heterocyclic ring being optionally substituted by from 1 to 3 substituents selected from 
halogen, C,-C,o alkyl, preferably CpCg alkyl, C^-C^q alkoxy, preferably Cj-Q alkoxy, -CHO, - 
NO2, -NH2, -CN, -CF3 or -OH; or 

c) abicyclic ring moiety containing from 8 to 10 ring atoms and optionally containing 
from 1 to 3 ring heteroatoms selected from N, S or O including, but not limited to benzofuran, 
chromene, indole, isoindole, indoline, isoindoline, napthalene, purine, indolizine, indazole, 
quinoline, isoquinoline, quinolizine, quinazoline, cinnoline, phthalazine, or napthyridine, the 
bicyclic ring moiety being optionally substituted by from 1 to 3 substituents selected from halogen. 



Ci-C,o alkyl, preferably Cj-Cg alkyl. C|-C,o alkoxy. preferably Cj-Q alkoxy, -CHO, -NO2, - 
NH2. -CN. -CF3 or -OH; 

d) a moiety of the formulae -(CH2)„-A, -(CH2)„-S-A, or -(CH2)„-0-A, wherein A is 
the moiety: 



D is H, C,-C^ lower alkyl, C,-Cg lower alkoxy, -CF3or -(CH2)„-CF3; 

B and C are independently selected from phenyl, pyridinyl, pyrimidinyl, furyl, thienyl or 
pyrrolyl groups, each optionally substituted by from 1 to 3, preferably 1 to 2, substituents selected 
from H, halogen, -CN, -CHO, -CF3, -OH, -C^-Cg alkyl, C,-C, alkoxy, -NH, or -NOj; 




B 



wherein 
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24. A compound of Claim 23 having the formula: 



PCT/US99/03388 




wherein 

R, is selected from H, halogen, -CF3, -OH, -Cj-Cjo alkyl, preferably -C,-Cg alkyl, -S-C,- 
C,o alkyl, preferably -S-C^-Q alkyl, C,-C,o alkoxy, preferably Cj-Q aikoxy, -CN, -NO2, -NHj, 
phenyl, -O-phenyl, -S-phenyl, benzyl, -O-benzyl, -S-benzyl; or a ring moiety of the groups a), b) 
or c), below, directly bonded to the indole ring or bonded to the indole ring by a -S-, -O- or - 
(CH,)„- bridge; 

a) furan, pyrrole, or thiophene, being optionally substituted by from 1 to 3 
substituents selected from halogen, C,-C,o alkyl, preferably Cj-Cg alkyl. C,-C,o alkoxy, preferably 
C,-Cg alkoxy, -NO^, -NHj, -CN, -CF3; or 

b) pyridine, pyrimidine, piperidine, or morpholine, each being optionally substituted 
by from 1 to 3 substituents selected from halogen, C,-C,o alkyl, preferably Ci-C^ alkyl, C^-C^q 
alkoxy, preferably Cj-Cg alkoxy, -CHO, -NO,, -NH^, -CN, -CF3 or -OH; or 

c) benzofuran, indole, napthalene, purine, or quinoline, each being optionally 
substituted by from 1 to 3 substituents selected from halogen, C,-C,o alkyl, preferably C^-C^ alkyl, 
C,-C,o alkoxy, preferably C.-C^ alkoxy, -CHO, -NOj, -NH2, -CN, -CF3 or -OH; or 

d) a moiety of the formulae: 
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Z is O or S; 

is selected from the relevant members of the group H, -CF3, C,-C,o alkyl, preferably 
Cj-Cg alkyl, C,-C,o alkoxy, preferably Cj-Cg alkoxy, phenyl, -O-phenyl, -S-phenyl, benzyl, -O- 
benzyl, or -S-benzyl, the phenyl and benzyl rings of these groups being optionally substituted by 
from 1 to 3 substituents selected from halogen, Cj-C,o alkyl, preferably Cj-C^ alkyl. C,-Cio 
alkoxy, preferably Cj-Q alkoxy, -CHO, -NO,, -NHj, -CN, -CF3, or -OH; 

Rj is selected from the relevant members of the group -OH, -CF3, Ci-Cio alkyl, preferably 
C,-Cg alkyl, Cj-C,o alkoxy, preferably C,-Q alkoxy, -NHj, -(CH2)„-NH2, -NH-(C,-C6 alkyl). - 
N-(C,-C, alkyl)^, -(CH2)„-NH.(C,-C, alkyl), .(CH2)„-N-(Cj-C, alkyl)^, phenyl. -O-phenyl, 
benzyl, or -O-benzyl, furan, pyrrole, thiophene, pyridine, pyrimidine, thiazole. pyrazole, or 
morpholine the rings of these groups being optionally substituted by from 1 to 3 substituents 
selected from halogen, C,-Cjo alkyl, preferably Cj-Q alkyl, Ci-C,o alkoxy, preferably Cj-Q 
alkoxy, -CHO, -NO^, -NHj, -CN, -CF3 or -OH; 
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n is an integer from 0 to 3, preferably 1 to 3, more preferably 1 to 2; 

Rj is selected from H, halogen, -CN, -CHO. -CF3, -OH, C,-C,o alkyl, preferably C,-Q 
alkyl, C,-C,o alkoxy, preferably C,-Q alkoxy. -CHO, -CN, -NOj. -NH^, -NH-C^-C^ alkyl, 
-N(C,-C4 alkyl)2, -N-SOj-C.-Cg alkyl. or -SOi-C.-Cg alkyl; 

R3 is selected from H, halogen, -CF3, -OH. -C,-C,o alkyl, C,-C,o alkoxy, -CHO. 
-C(0)CH3, -C(0)-(CHj)n-CF3, -CN, -NO^. -NH^, -NH-C.-C^ alkyl, -N(C,-Ce alkyD^. -N-SO^- 
C,-C« alkyl, -SOj-C,-Cg alkyl, phenyl, phenyloxy, benzyl, benzyloxy-C(0)-phenyl, -C(0)- 
benzyl. -CH^-iC^-C, cycloalky), -C(0)-OH, C(0)-C,-C6 alkyl, -C(0)-0-C,-Cs alkyl. -C(0)-CF3, 
or -(CH2)„-S-CH2-(C3-Cj cycloalky), the rings of the relevant R3 groups being optionally 
substituted by from 1 to 3 groups selected from halogen, C.tCj alkyl. Cj-C^ alkoxy, -NOj, -CFj, - 
C(0)-OH, or -OH; or a moiety of the fonnula: 



R' and R' are independendy selected in each appearance from H, -COOH, -(CHj)„-COOH, 
-(CH2)„-C(0)-C00H, -CF3, -OH, -(CH2).-C(0)-C00H. -C,-Q alkyl, -O-C.-C^ alkyl, -NH(C,- 
Cj alkyl), or -NCC.-C^ alkyl)j; 

R4 is selected from -COOH, -(CHj)„-COOH. -(CHj)„-C(0)-COOH, -CH=CH-COOH, 
tetrazole, -(CH2)„-tetrazole, the moiety -L'-M' or a moiety of the formulae: 




n in each appearance is independently selected as an integer selected from 0-3; 




or 
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R'* is selected from H, -CFj, C,-Cs alkyl, -(CH2)„-C3-C5 cycloalkyl, phenyl, or benzyl, 
the cycloalkyl, phenyl or benzyl groups being optionally substituted by from 1 to 3 groups selected 
from halogen, -CF3, -OH, -COOH, -(CH2),-COOH, -(CHj)„-C(0)-COOH, -C,-Q alkyl, -O-C,- 
Q alkyl, -NH(C,-Cj alkyl), or -N(C,-Q alkyD^; 

L' is selected from -(CHj)„-, -S-, -0-, -C(0)-, -C(0)-0-,-(CH2)„-0-, -(CHj),-S-, 
-(CH2)„-0-(CHj)„-, -(CH2)„-S-(CH,)„-. -(CH,)„-C(0)-(CH2)„-, -(CH,)„-0-(CH2)„-, 
-(CH,)„-S-(CH,)„-,-C(Z)-N(R,)-. -C(Z)-N(R,)-(CH,)„-, -C(0)-C(Z)-N(R,)-, 
-C(0)-C(Z)-N(R,)-(CH,)„-. -C(Z)-NH-S02-, -C(Z)-NH-SO,-(CHj)„-, -C(0)-(CHj)„-0-, -C(0)- 
N-. or -(CH,)„-S-(CH,)„-C(0)-N-; 

M' is -COOH or a moiety selected from: 
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Rg, in each appearance, is independently selected from H, -COOH, -(CH2)„-COOH, 
(CH2)„-C{0)-C00H, tetrazole, 

9 \/ 

^ O . or ^OH; 



R, in each appearance is independently selected from H, halogen, -CFj, -OH, -COOH, - 
(CHj)„.COOH, -(CH2)„-C(0)-C00H, -C.-Cg alkyl, -O-C.-C^ alkyl, -NH(C,-Cs alkyl). or 
-N(C,-C6 alkyl)j; 

R'° is selected from H, -COOH, -(CH2)„-COOH, -(CH2)„-C(0)-C00H, -CF3, -OH, - 
(CHj)„-C(0)-COOH, -C,-Ce alkyl, -0-C,-Cj alkyl. 
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with a proviso that the moiety or combination of moieties comprising R4 include an acidic 
group selected from carboxylic acid, a tetrazole or a moiety of the formulae: 




Rj is selected from C,-Q lower alkyi, C,-Q lower alkoxy, -(CHjVCj-C.o cycloalkyl, 
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-(CH2)„.S-(CH2)„-C3-C,o cycloalkyl, -(CH2)„-0-(CH2)„-C3.C,o cycloalkyl, -(CH^Vphenyl-O- 
phenyl, -(CH2)„-phenyl-CH2-phenyl, -(CH^X-O-phenyl-CHj-phenyl, -(CHjVphenyl-CO-CHj- 
phenyl)^, -CH2-phenyl-C(0)-benzothia2ole or a moiety of the formulae -(CH2)„-A, -(CH2)„-S-A, 
or -(CH2)„-0-A, wherein A is the moiety: 




DisH, C,-Q lower alkyl.C,-Q lower alkoxy, -CF3 or -(CH2VCF3; 

B and C are independently selected from phenyl, pyridinyl, pyrimidinyl, furyl, thienyl or 
pyrrolyl groups, each optionally substituted by from 1 to 3, preferably 1 to 2, substituents selected 
from H, halogen, -CN. -CHO, -CF3, -OH, -C^-Q alkyl, C^-Cg alkoxy. -NHj or -NOj; 
or a pharmaceutically acceptable salt thereof 



25 . A compound of Claim 24 having the formula: 




R5 or ^5 



wherein 

R, is selected from H, halogen, -CF3, -OH, -Ci-C,o alkyl, preferably -C,-C6 alkyl, -S-C,- 
C,o alkyl, preferably -S-C,-C, alkyl, Cj-C.^ alkoxy, preferably C,-Q alkoxy, -CN, -NO^. -NHj, 
phenyl, -O-phenyl, -S-phenyl, benzyl, -O-benzyl. -S-benzyl; or furan, pyrrole, or thiophene, 
bonded to the indole ring by a chemical bond or a -S-, -O- or -(CHj)^- bridge, the phenyl, benzyl, 
furan, pyrrole, or thiophene rings being optionally substituted by from 1 to 3 substituents selected 
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from halogen, C,-C,o alkyl, preferably C,-Cj alkyl, C,-C,o alkoxy, preferably C.-Cj alkoxy. - 
NOj, -NHj, -CN. -CF3; or 

n is an integer from 0 to 3, preferably 1 to 3, more preferably 1 to 2; 

R2 is selected from H, halogen. -CN, -CHO, -CF3, -OH, C,-C,o alkyl. preferably C.-Cj 
alkyl, C,-C,o alkoxy, preferably C,-C« alkoxy, -CHO, -CN, -NO^, -NH^, -NH-C.-Cj alkyl. 
-N(C,-Cj alkyl)j, -N-SOj-C.-C^ alkyl. or -SOj-C.-C^ alkyl; 

R3 is selected from H, halogen, -CF3, -OH, -C,-C,o alkyl, C,-C,o alkoxy, -CHO, 
-C(0)CH3, -C(0)-(CH2)n-CF3. -CN, -NO^. -NH^. -NH-C,-C, alkyl, -N(C,-Q alkyl)j, -N-SO,- 
C,-Cg alkyl, -SOj-C.-Cg alkyl, phenyl, phenyloxy, benzyl, benzyloxy-C(0)-phenyl, -C(0)- 
benzyl. -CHj-CCj-C, cycloalky), -C(0)-OH, C(0)-C,-C« alkyl, -C(0)-0-C,-C« alkyl, -C(0)-CF3. 
or -(CH2)„-S-CH2-(C3-Cj cycloalky), the rings of the relevant R3 groups being optionally 
substituted by from 1 to 3 groups selected from halogen, C.-C^ alkyl, C.-C^ alkoxy, -NO^, -CF3, - 
C(0)-OH, or -OH; or a moiety of the formula: 

f?a ^ ^ ^ ^ 




'(CH2)„-0-(CH2)„- 



n in each appearance is independently selected as an integer selected from 0-3; 

R* and R' are independently selected in each appearance from H, -COOH, -(CH2)„-COOH, 
-(CH,)„-C(0)-COOH, -CF3, -OH, -(CHA-C(O)-COOH, -C,-C, alkyl, -0-C,-C, alkyl,"-NH(C,- 
Cg alkyl), or -NCC.-Cj alkyD^; 

R4 is selected from -COOH, -(CH2),-COOH, -(CHj)„-C(0)-COOH, -CH=CH-COOH, 
tetrazole, -(CH2)„-tetrazole, the moiety -L'-M' or a moiety of the formulae: 
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R'* is selected from H, -CF3, C,-Cs alkyl, -(CHj)„-C3-C5 cycloalkyl. phenyl, or benzyl, 
the cycloalkyl, phenyl or benzyl groups being optionally substituted by from 1 to 3 groups selected 
from halogen, -CF3. -OH, -COOH, -(CHj)„-COOH, -(CHj)„-C(0)-COOH. -C,-Cj alkyl. -O-C,- 
Cj alkyl. -NH(C,-Q alkyl), or -N(C,-Q alkyD^: 

Lils selected from^(CHj)„=,^S=,^0=,^C(0)-,--C(0)-0-r(GHj)i,-0-r-{GH2)--S-i 

-(CHj)„-0-(CH,)„-. -(CH,)„-S-(CH,)„-, -(CH,)„-C(0)-(CH,)„-, -(CH,)„-0-(CH,)„-, 
-(CH,)„-S-(CH,)„-,-C(Z)-N(R,)-, -C(Z)-N(R,)-(CH2)„-. -C(0)-C(Z)-N(R,)-, 
-C(0)-C(Z)-N(R,)-(CH,).-, -C(Z)-NH-S02-, -C(Z)-NH-SOj-(CH2)„-. -C(0)-(CHj)„-0-, -C(0)- 
N-. or -(CHj)„-S-(CHj)„-C(0)-N-; 

M' is -COOH or a moiety selected from: 
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Rg, in each appearance, is independently selected from H, -COOH, -(CH2)„-COOH, - 
(CH2)„-C(0)-C00H, tetrazole, 

O , or ^ OH; 

Rj in each appearance is independently selected from H, halogen, -CF3, -OH, -COOH, - 
(CH2)„-COOH. -(CHj)„-C(0)-COOH. -C,-Q alkyi, -O-C.-C^ alkyl, -NH(C,-C, alkyl), or 
-N(C,-Qalkyl)j: 

R'° is selected from H, -COOH. -(CH2)„-COOH, -(CHj)„-C(0)-COOH, -CF3, -OH, - 
(CHj)„-C(0)-COOH, -C.-Cg alkyl, -O-C.-C^ alkyl. 
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with a proviso that the moiety or combination of moieties comprising R4 include an acidic 
group-seleeted-fromrcarboxyUe acidra-tetrazole or a moiety of the^formul^ 
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R5 is selected from 0,-^ lower alkyl, C,-C^ lower alkoxy, -(CH2)„-C3-Cjo cycloalkyi, 
-(CH2)„"S-(CH2)„-C3-C,o cycloalkyi. .(CH2)„-0-(CH2)„-C3-C,o cycloalkyi, -(CH2)„-phenyI-0- 
phenyl, -(CH2)„-phenyl-CH2-phenyl. -(CH^VO-phenyl^CHj-phenyl, -(CH2)„-phenyl-(0-CH2- 
phenyOj, -CH2-phenyl-C(0)-benzothiazole or a moiety of the foimulae -(CH2)„-A, -(CH2)„-S-A, 
or -(CH2)„-0-A, wherein A is the moiety: 



D is H, Ci-Cg lower alkyl, C,-Q lower alkoxy, -CFjOr -(CH2)„-CF3; 

B and C are independently selected from phenyl, pyridinyl, pyrimidinyl, furyl, thienyl or 
pyrrolyl groups, each optionally substituted by from 1 to 3, preferably 1 to 2, substituents selected 
from H, halogen, -CN, -CHO, -CF3, -OH, -C.-C^ alkyl, C^C, alkoxy, -NH^ or -NOj; 
or a pharmaceutically acceptable salt thereof. 

26. A compound of Claim 1 which is 4-[(5-{(E)-[5-(benzyloxy)-l-(4-{ [3,5-bis 
(trifluoromethyl)phenoxy]methyl } benzyl)- lH-indol-2-yl]methylidene}-2,4-dioxo- 1 ,3-thiazolan-3- 
yl)methyl]benzoic acid or a pharmaceutically acceptable salt thereof. 

27. A compound of Claim 1 which is 5-[(E)-(5-(benzyloxy)- 1 - { 3-[3,5-bis 
(trifluoromethyl)phenoxy]propyl}-lH-indol-2-yl)methylidene]-l,3-thiazolane-2,4-dioneora 
pharmaceutically acceptable salt thereof. 



28. A compound of Claim 1 which is 5-((E)-{5-(benzyloxy)-l-[2,4-bis 
(trifluoromethyl)benzyl]-lH-indol-2-yl }methylidene)- 1 ,3-thiazolane-2,4-dione or a 
pharmaceutically acceptable salt thereof. 
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29. A compound of Claim 1 which is 5-{(E)-[5-(ben2yloxy)-l-(4-chlorobenzyl)-lH- 
indol-2-yl]methylidene}-l,3-thiazolane-2,4-dionc or a pharmaceutically acceptable salt thereof. 

30. A compound of Claim 1 which is 5-{(E)-[5-(benzyioxy)-l-(2-naphthylmethyI)-lH- 
indol-2-yl]methylidene}-l,3-thiazolane-2,4-dione or a pharmaceutically acceptable salt thereof. 

31. A compound of Claim 1 which is 5-{(E)-[l-(4-benzylbenzyl)-5-(benzyloxy)-lH- 
indol-2-yl]methylidene}-l,3-thia2olane-2,4-dione or a pharmaceutically acceptable salt thereof. 

32. A compound of Claim 1 which is 5- { (E)-[5-(benzyloxy)- 1 -(4-chlorobenzyl)- lH- 
indol-2-yl]inethylidene}-l,3-thiazolane-2,4-dione or a pharmaceutically acceptable salt thereof. 

33. A compound of Claim 1 which is 5-((E)-{5-(benzyloxy)-l-[2,4- 
bis(trifluoromethyl)benzy 1]- 1 H-indol-2-yl } methylidene)- 1 ,3-thiazolane-2,4-dione or a 
pharmaceutically acceptable salt thereof. 

34. A compound of Claim 1 which is 2-( 5-{(E)-[5-(ben2yloxy)-l-(4-f 13,5^ 

bis(trifluoromethy l)phenoxy]methyl } benzyl)- 1 H-indoI-2-yl] methylidene } -2,4-dioxo- 1 ,3- 
thiazolan-3-yl)acetic acid or a pharmaceutically acceptable salt thereof. 

35 . A compound of Claim 1 which is 4-[(5- { (E)-[5-(benzy loxy)- 1 -(4-chlorobenzyl)- 
lH-indol-2-yl]methylidene} -2,4-dioxo- 1.3-thiazolan-3-yl)methyl]benzoic acid or a 
pharmaceutically acceptable salt thereof. 

36. A compound of Claim 1 which is 2-(5-{(E)-[5-(benzyloxy)-l-(2-naphthylmethyl)- 
lH-indol-2yl]methylidene} -2,4-dioxo- l,3-thiazolan-3-yl)acetic acid or a pharmaceutically 
acceptable salt thereof. 

37. A compound of Claim 1 which is 4-[(5- { (E)-[5-(benzyloxy)- 1 -(2-naphthy Imethy 1)- 
lH-indoI-2-yl]niethylidene} -2,4-dioxo- l,3-thiazolan-3-yl)methyl]benzoic acid or a 
pharmaceutically acceptable salt thereof. 
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38. A compound of Claim 1 which is 2-(5-{(E)-[5-(benzyloxy)-l-(4-chlorobenzyl)-lH- 
indol-2-yl]methylidene}-2,4-dioxo-l,3-thiazolan-3-yl)acetic acid or a pharmaceutically acceptable 
salt thereof. 

39. A compound of Claim 1 which is 5-((E)-{5-(benzyloxy)-l-[2,4- 
bis(trifluoromethyl)benzyl]-lH-indol-2-yl}methylidene)-2-thioxo-l,3-tMazolan-4-o 
phamiaceutically acceptable salt thereof. 

40. A compound of Claim 1 which is 5-{(E)-[5-(benzyloxy)-l-(2-naphthylmethyl)-lH- 
indol-2-yI]methylidene}-2-thioxo-l,3-thiazolan-4-one or a pharmaceutically acceptable salt thereof. 

41. A compound of Claim 1 which is 5-[(E)-(5-(ben2yloxy)- 1 -{ 3-[3,5- 
bis(trifluoromethyl)phenoxy]prDpyl } - 1 H-indol-2-yl)methylidene]-2-thioxo- 1 ,3-thiazolan-4-one or 
a pharmaceutically acceptable salt thereof. 

42. A compound of Claim 1 which is 5-{(E)-[5-(benzyloxy)-l-(4-chlorobenzyl)-lH- 
indol-2-yl]methylidene}-2-thioxo-l,3-thiazolan-4-one or a pharmaceutically acceptable salt thereof. 

43. A compound of Claim 1 which is 5-{(E)-[l-(4-ben2ylbenzyl)-5-G)enzyloxy)-lH- 
indol-2-yl]methylidene}-2-thioxo-l,3-thiazolan-4-one or a pharmaceutically acceptable salt thereof. 

44. A compound of Claim 1 which is 5-{(E)-[5-(benzyloxy)-l-(4-{ [3,5- 
bis(trifluoromethy Ophenoxy ]methyl } benzyl)- 1 H-indol-2-yl]methylidene } -2-thioxo- 1 ,3-thiazolan- 
4-one or a pharmaceutically acceptable salt thereof. 

45. A compound of Claim 1 which is 4- { [5-((E)-{ 5-(benzyloxy)- 1 -[2.4- 
bis(trifluoromethyl)benzy 1]- lH-indol-2-yl } methylidene)-4-oxo-2-thioxo- 1 ,3-thiazolan-3- 
yllmethyl}benzoic acid or a pharmaceutically acceptable salt thereof. 

46. A compound of Claim 1 which is 5-((E)-{5-(benzyloxy)-l-[2,4- 
bis(trifluoromethyl)benzyl]- lH-indol-2-yl }methylidene)-2-thioxotetrahydro-4H-iniidazol-4-one or 
a pharmaceutically acceptable salt thereof. 
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47. A compound of Claim 1 which is l-benzyl-5-(2-thienyI)-lH-indole-2-carboxylic 
acid or a phamiaceutically acceptable salt thereof. 

48 . A compound of Claim 1 which is 5-( l-benzofuran-2-y I)- 1 -benzyl- lH-indole-2- 
caiboxylic acid or a pharmaceutically acceptable salt thereof. 

49. A compound of Claim 1 which is l-benzyl-5-(4-fluorophenyl)-lH-indole-2- 
carboxylic acid or a pharmaceutically acceptable salt thereof. 

50. A compound of Claim 1 which is l-benzyl-5-(3-methoxyphenyl)-lH-indole-2- 
carboxylic acid or a pharmaceutically acceptable salt thereof. 

51. A compound of Claim 1 which is l-benzyl-5-phenyHH-indole-2-carboxylic acid 
or a pharmaceutically acceptable salt thereof. 

52. A compound of Claim 1 which is l>benzhydryl-5-bromo-lH-indole-2-carboxylic 

acid or a pharmaceutically acceptable salt thereof. 

53. A compound of Claim 1 which is 5-[3-(acetylamino)phenyl]-l-benzhydryl-lH- 
indole-2-carboxylic acid or a pharmaceutically acceptable salt thereof. 

54. A compound of Claim 1 which is l-benzhydryl-5-(2-thienyl)-lH-indole-2- 
carboxylic acid or a pharmaceutically acceptable salt thereof. 

55. A compound of Claim 1 which is 5-[({5-(benzyloxy)-l-[2,4- 
bis(trifluoromethyl)benzyl]-lH-indol-2-yl}carbonyl)anMno]-2-[(5-chloro-3-pyridinyl)oxy]benzoic 
acid or a pharmaceutically acceptable salt thereof. 
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56. A compound of Claim I which is 5-(benzyloxy)-l-[2,4- 
bis(trifluoromethyl)benzyl]-lH-indole-2-carboxylic acid or a phannaceutically acceptable salt 
thereof. 

57 . A compound of Claim 1 which is 5-(benzyloxy)- 1 -(4- { [3 ,5- 
bis(trifluoromethyl)phenoxy]methyl}benzyl)-lH-indole-2-caiboxylic acid or a pharmaceutically 
acceptable salt thereof. 

58. A compound of Claim I which is 5-[({5-(benzyloxy)-l-[2,4- 
bis(trifluoromethyl)benzyl]-lH-indol-2-yl}carbonyl)amino]-2-[(5-chloro-3-pyridinyl)oxy]benzoic 
acid or a pharmaceutically acceptable salt thereof. 

59. A compound of Claim 1 which is 5-(benzyloxy)-l-(4-{[3,5- 
bis(trifluoromethyl)phenoxy]methyl}benzyl)-lH-indole-2-carboxylic acid or a pharmaceutically 
acceptable salt thereof. 

60. A compound of Claim 1 which is 4-{[5>((E)>{5-(benzyloxy)-l-[2,4- 

bis(trifluoromethy l)benzy 1]- 1 H-indol-2-y 1 ) methylidene)-4-oxo-2-thioxo- 1 ,3-thiazolan-3- 
yl]methyl}benzoic acid or a pharmaceutically acceptable salt thereof. 

61. A compound of Qaim 1 which is 5-((Z,2E)-3-{5-(benzyloxy)-l-[2,4- 
bis(trifluoromethyl)benzyl]-lH-indol-2-yl}-2-propenylidene)-l,3-thiazolane-2,4-dione or a 
phannaceutically acceptable salt thereof. 

62. A compound of Claim 1 which is 5-(benzyloxy)-I-(4-{[3,5- 
bis(trifluoromethyl)phenoxy]methyl)benzyl)-lH-indole-2-carboxylic acid or a pharmaceutically 
acceptable salt thereof. 

63. A compound of Qaim 1 which is 5-({[l-benzyl-5-(benzyloxy)-lH-indol-2- 
yl]carbonyl}amino)isophthalic acid or a pharmaceutically acceptable salt thereof. 
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64. A compound of Claim 1 which is (E)-3-[5-(benzyloxy)-l-(2-naphthylmethyl)-lH- 
indol-2-yl]-2-propenoic acid or a pharmaceutically acceptable salt thereof. 

65. A compound of Qaim 1 which is (E)-3-{5-(ben2yloxy)-l-[2,4- 
bis(trifluoromethyl)benzyl]-lH-indol-2-yl}-2-piopenoic acid or a pharmaceutically acceptable salt 
thereof. 

66. A compound of Claim 1 which is (E)-3-[5-(benzyloxy)-l-(4-chlorobenzyl)-lH- 
indol-2-yl]-2-propenoic acid or a pharmaceutically acceptable salt thereof. 

67. A compound of Qaim 1 which is l-(4-{[3,5- 
bis(trifluoromethyl)phenoxy]methyl}benzyl)-IH-indole-2-carboxyIic acid or a pharmaceutically 
acceptable salt thereof. 

68. A compound of Qaim 1 which is 5-({[5-Cbenzyloxy)-l-(4-{[3,5- 
bis(trifluoromethyl)phenoxy]methyl}benzyI)-iH-indol-2-yl]carbonyl}amino)-2-[(5-chloro-3- 
pyridinyl)oxy]benzoic acid or a pharmaceutically acceptable salt thereof. 



69. A compound of Claim 1 which is 3-({[l-(4-{[3,5- 
bis(trifluoromethyl)phenoxy]methyl } benzyl)- lH-indol-2-yl]carbonyl } amino)benzoic acid or a 
pharmaceudcally acceptable salt thereof. 

70. A compound of Claim 1 which is 2-[4-({[l-(4-{[3,5- 
bis(trifluoromethyl)phenoxy Jmethy 1 } benzyl)- 1 H-indol-2-y l]carbonyl } amino)phenyl]acetic acid or 
a pharmaceutically acceptable salt thereof. 

71. A compound of Claim 1 which is 3-{[3-acetyl-5-(benzyloxy)-l-(2- 
naphthylmethyl)-lH-indol-2-yl]methoxy} benzoic acid or a phanmaceutically acceptable salt 
thereof. 
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72. A compound of Claim 1 which is 4-{[5-(benzyloxy)-l-(2-naphthylmethyl)-3- 
(2,2,2-tri£luoroacetyl)-lH-indol-2-yl]methoxy}benzoic acid or a pharaiaceutically acceptable salt 
thereof. 

73. A compound of Claim 1 which is 3-{[5-(benzyloxy)-l-[2,4- 
bis(trifluoromethyl)ben2yl]-3-(2,2,2-trifluoroacetyI)-IH.indol-2-yl]methoxy}benzoi acid or a 
pharmaceutically acceptable salt thereof. 

74. A compound of Qaim 1 which is 2-({[3-acetyl-l-[4-(l,3-ben20thiazol-2- 
ylcarbonyl)benzyl]-5-(benzyloxy)-lH-indol-2-yl]methyl}sulfanyl)acetic acid or a pharmaceuticaUy 
acceptable salt thereof. 

75. A compound of Qaim 1 which is 2-({[3-acetyM-[4-(l,3-benzothiazol-2- 
ylcarbonyl)benzyl]-5-(benzyloxy)-lH-indol-2-yl]methyl}sulfanyl)benzoic acid or a 
pharmaceutically acceptable salt thereof. 

76. A compound of Claim 1 which is 4-{ [3-acetyl-l-[4-(l,3-benzothiazol-2- 
ylcafl^or^fl)benzyl]-5-(benzyloxy)-lH-indol-2-yl]methoxy }benzo acid or a pharmaceutically 
acceptable salt thereof. 
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